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ALL CORDLESS PHONES 


People love ARE NOT || E a matic redial but- 


cordless phones, | ton to help you 
because they go any- get through busy signals; 
where—indoors or out— a high/low volume control 
without being plugged- | switch; a low battery 


in. Imagine the freedom 
of taking your phone anywhere in the 
house. Move around freely during 
conversations. Calmly take any call, 

V edm is re not tied to one spot 
anymore. It's a new sensation to place 
or receive calls on the porch, or in the 
yard. You can roam up to 500 feet 
away from your home or office, enough 
range to cover a full 10 acres. 


some level of line TH TW 
and humming. Then the advanced 
Webcor appeared. Too new to be 
included in the Popular Electronics 
showdown, we put it to the challenge 
ourselves. The result is cause for 
excitement: in every test we 
made, the new Webcor proved 
completely free of static and 


It's even more amazing with the interference. 
one cordless phone that works as well Simple installation. 
as a conventional wired phone. By Plenty of features. 


using the latest advances in solid state 
electronics, Webcor—a household 
name Íor over 60 years—has per- 
fected the science of wireless tele- 
phoning. The result is so superb your 
callers won't even know you're using 


À small base station plugs 
into both your AC Hm peine 
and the telephone jack (using 
a standard modular plug). The 
portable remote is free of wires, 
and works just like a normal 


warning light; full Coen 
тэги (means both parties tal 
simultaneously can hear each other); 
and an intercom channel for the base 
to call the remote. 

Fully FCC approved, Webcor 


works with all single-line home or office 


| phones, and even 
converts rotar D. 
5 | touch-dial. We 
sam is perfectly safe 
НИНЕ | even in the bath- 
pas tub, and meets U.L. 
standards. Most 
importantly, it's a 
„= genuine pleasure 
Ш ==: touse. Replace 

- existing phones 
and add mobility 


a cordless phone. extension phone. By eliminating 7 "u. with this comfort- 
Which is more than one can say several unneedeđ extension воле salion ondremolearebut Ое; Completely 

for other units. phones, you'll save money. And to last. Brownibelge high-impact dependable cord- 
In a recent P opular since you own our Webcor, GM ISR лана тестын less wonder. 

Electronics test (Dec., there's no monthly rental charge, anoth- Put it to a test. 

1980), every cord- { er substantial savings. Ata $50 savings. 


less phone com- 


pared showed 


Webcor's feather- 
14 | light 11 oz. remote 
Im. unit (competitive 
_ phones weigh a 
pound or more) 
is easy to carry, 
and comes with 
an optional belt 
clip. The self- 
contained battery is 
„rechargeable for 

T weeks of use, by 

| simply placing 

T the remote into 

Bb the base station 


receive calls 
| directly at the 
remote. Instead 
© of a harsh bell, 
it has a pleas- 
ant electronic 
ES tone ringer. 

| And no 
phone—even 
the most 
expensive— 
has more 
features. 
| There's a 


handy auto- 


Most cordless phones sell for 
$250-$400. The new Webcor works 
better than all of them. Although it lists 
for $250, you save $50 at our intro- 
ductory price of $199. You'll save 
even more by using it. 

Order a personal test for your 
home today. Your investment is pro- 
tected by the 90 day Webcor warranty, 
and the nationally recognized Sharper 
Image guarantee of satisfaction. You 
must be delighted, or return it to us 
within 30 days for a prompt and 
courteous refund, including the deliv- 
ery charge. 

Your new Webcor comes fully 
charged and ready to use. But please 
order early, as supply is limited at this 
introductory price. 


ORDER NOW TOLL FREE. 


Credit wma HATES may use our 
toll free numbers below. Order product 
#555. Or send check for $199 plus 
$3.50 delivery. In California add 
$11.94 sales tax. And please mention 
this magazine. 


` 800 227-3436 
In Calif 800 622-0733 


This One 


ji ШШШ 


MENTHO 


ЕЕ 


img Tar, О4та. Nic 


Warning: The Surgeon General Has Determined Lorillard, U.S.A., 1980 


ы 


[К> That Cigarette smoking Is Dangerous to Your Health. Filter: З mg. "tar," 0.4 mg. nicotine av. per cigarette, FIC Report Jan. 1980; 


Menthal- 3 ma. "tar" [14 ma nienmne ax. ner cinarette hy ЕТС: Methni 


=e 


Popular 
ence... 


TheNNhats New magazine 


FEBRUARY 1981 
Founded in 1872/Vol. 218, No.2 


HIGHLIGHTS Imported cars/1981: special section 


OF The foreign makers are not standing pat in their war with Detroit. STARTS PAGE 95 


THIS ISSUE Taking the mystery out of passive solar design 


What Los Alamos researchers found by monitoring 15 homes and buildings. PAGE 76 


Under-hill village tames a plunging slope 
Houses of any size and shape are built snug and safe into steep grades. PAGE 82 


Planes, tools, even chairs . . . designed by computer 
The designers' Merlin, pioneered by industrial giants, goes general. PAGE 90 


Imported tools: Unique designs do it differently 


Ingenious, compact, and expensive, they're full of nifty surprises. PAGE 20 
COVER DESIGN BY W. DAVID HOUSER, PHOTOS BY JOHN KEATING 


IMPORTED CARS/1981 

SPECIAL SECTION 

special section opening page. ... 95 
'81 imports—how they'll meet 

Detroit's counterattack......... 97 
Economy cars—under $7,000 .... 98 


Mid-priced cars—$7,000 to $15,000 104 
Luxury cars 

—tops in prestige, performance .. 108 
Tiny pickups—new engines, 

lighter weight for more mpg .... 110 
PS car test: 40-mpg imports—how | 
do the mileage champs compare? 112 


CARS AND DRIVING 


Inspecting and replacing 
your car's shock absorbers...... 144 


NEW PRODUCTS AND INVENTIONS 
Trick camshaft boosts 

engine power, economy ......... 8 
Computerized control ............ 41 


Induction cooktops: Hot new stoves 
are cold to the touch.......... 


Electronic printer transmits mail.. 54 


TOOLS AND TECHNIQUES 
Imported tools: Unique designs 


do it differently qM 20 


HOME AND YARD 

Updated sundial ......... e 34 
Listening for air leaks: How to 

spot infiltration with your ears... 38 
Alternate energy: in Missouri, 

a seasonal wall collector ....... 42 
For an active solar room, 

add aspawing............0.. 120 


PS leisure home: privacy court... 132 
Stack 'em up neatly 

in this stereo tower........... 138 
Last call for the fifth annual 

PS/APA plywood project contest. . 152 


SPACE AND AVIATION 

Laser beacon to prevent 

midair collision.............. 89 
Booster tugs will retrieve 

Shuttle rockets .............. 119 
\NhaisNew DIGEST 

Eye monitor а... 122 
Transatlantic F-15 ....... — Я 
Leg агаһЬһег................ 124 
What's new in bowling: QUE Бате 125 
What's new intools........... 126 
What's new in home improvement 127 
What's new in electronics ...... 128 
What's new for your car........ 129 


ENERGY NEWS 
Solar power plants team collectors 
with diesel generators......... 


Taking the mystery out of 
passive solar design .......... 76 


Variable-speed AC motor....... 86 
Giant-windmill array .......... 89 


NEW TECHNOLOGY 


High-speed cat rides on a bubble 80 
Under-hill village 


tames a plunging slope........ 82 
Planes, tools, even chairs 

designed by computer......... 90 
REGULAR FEATURES 

PS readers talk back .......... 4 
Science newsfront. ........... 14 
Моїогсус!їпа................ 31 
"Say, 5токеу—"'............. 32 
Detroit report ............... 37 
New ideas from the inventors seu dm 
Through the viewfinder ........ 70 
PSAWhat's news ............. 75 
Taking care of yourcar........ 134 
Shoptalk inis eu oed PR py CY d 136 
Wordless workshop. .......... 150 
Housepower clinic... ......... 156 


PS readers’ product information.. 182 


ы х ] 
ir i a 


EDITORIAL OFFICES 380 Madison Avenue, New York, N.Y. 10017 
Published monthly by TIMES MIRROR MAGAZINES, INC., 380 Madison Avenue, New York, N.Y. 10017 


SUBSCRIPTION SERVICE (Only mail regardin 
sent to Boulder, Colo., address below). New or i 
Popular Science Subscription Department, Boulder, Colo. 80302. One 
.S. and its possessions. One 
year $15.94, 2 years $28, 3 years $42 in Canada and elsewhere, Single 
copy $1.50. Subscription orders processed electronically, All subscrip- 
tion sig ty feb Write to Robert Harlan, Popular Science, P. O. Box 

oulder, Colo. 80302. For change of address allow eight weeks; 
please give both old and new addresses. Notices of undelivered copies 
(Form 3579) to Mr. Harlan. Controlled-circulation postage paid at Effing- 


year $11.94, 2 years $22, 3 years, $30 in U 


2871, 


subscriptions should be 
enewal Orders: Send to: 


ham and Salem, Ill. Publication humas 493730. Popular Science is en- 
tered as second-class matter at the P 
are available from University Microfilms, Ann Arbor, Mich. 48106 
VERTISING OFFICES New York: 380 Madison Ave. (10017), Tel. '242- 
687-3000; Chicago: 875 N. Michigan Ave. (60611), Tel, 312-337-7717; 
Detroit: 19075 W. 10 Mile Rd., Southfield, Mich. (48075), Tel. 313- 352- 
8333; Los Angeles (Pacific West Coast): 3550 Wilshire Blvd., Suite 908 
(80005). Tel. 213-380-1936. Mechanics and Handicraft Ф Popular Sci- 
ence (b Copyright € 1981 by Times Mirror Magazines, In 

reserved. Printed in U.S.A. 


‚О. Dept., Canada. Microfilm editions 


ic. All rights 


йа, 


Editor-in-Chief С. Р. Gilmore 
Editor Everett Н. Ortner 

Executive Editor Herbert Shuldiner 
Art Director W. David Houser 
Copy Chief David D. Vigren 


GROUP EDITORS 

Arthur Fisher 

Science & Engineering/Special Projects 
Richard L. Stepler Consumer information 
Alfred W. Lees Aeader Activities 


SENIOR EDITORS 

Jim Dunne Automotive 

John Free Technology 
William J. Hawkins Electronics 
E. Р. Lindsley Engineering 


ASSOCIATE EDITORS 
Paul Bolon, Ray Hill, Edwin C. Jacobs (Automotive, 
Susan Renner-Smith, Daniel J. Ruby, V. Elaine Smay 


Copy Editor: Timothy O. Bakke 

Assistant Copy Editor: Kathleen Murphy Lord 
Fhotographer/Picture Editor: John Keating 
Home & Shop Editor: Alfred W. Lees 

Boating Editor: David D. Vigren 

Art Editors: John F. Crowley, Richard J. Meyer 
Art Associate: Hugo Salhuana 

West Coast Editor: Jim Schefter 

Southeast Editor: Evan Powell 

European Editor: David Scott 

Editorial Assistants: Kathleen Brown (Chief), 
Marita Begley, Eleanor Freebern, C. Daniel King, 
Gary W. Morgan 

Senior Production Manager: Henry W. Kazmirowski 
Business Manager: Anna Dallas چ‎ 


ADDRESS EDITORIAL MAIL to 
Popular Science Editorial Dept. 
380 Madison Ave., New York, N.Y. 10017 


We cannot be responsible for loss of unsolicited 
queries, manuscripts, or photos. They will not be 
returned unless accompanied by return postage. We 
welcome readers’ comments, but 

regret that the volume of mail does not permit us to 
answer each letter individually. 


CONSULTING EDITORS 

Jim Schefter, Space 

Edwin A. Link, Oceans 

Jan P. Norbye, Automobiles 

A. J. Hand, Photography 
Smokey Yunick, Auto Mechanics 
Robert Gannon, Science 

Phil McCafferty, Projects 

R. J. De Cristoforo, Tools & Techniques 
Richard Day, Home & Shop 

Ben Kocivar, Flying 

Paul Wahl, Guns 


F. X. WILKINSON Vice-President, Publisher 
MILTON J. NORCROSS Circulation Manager 


Published monthly by 

TIMES MIRROR MAGAZINES, INC., 

380 Madison Avenue, New York, N.Y. 10017 
A Times Mirror Company 


ISSN 0161-7370 


MATTHEW T. BIRMINGHAM JR. 
Chairman of the Board 

JOHN A. SCOTT President 

GORDON B. HALL JR. Senior V.P. 
ARTHUR H. LOOMIS Vice-President 
HUBERT P. LUCKETT 
Vice-President/Editorial Director 
GERTRUD BORCHARDT Production Director 
JOHN FRY Publications Development 
WARREN H. BRAREN Circulation Director 
THOMAS J. GARRISON Treasurer 


POPULAR SCIENCE READER SERVICE 


Name 


Address 


Zip Code 

It helps if you attach your address label (or 
copy your name and address exactly as they 
appear on your label) in the space above. 


City State 


ce: Sao a a ee — oo ee 


PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, М.Ү. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Breeder reactions 


| was quoted in Ed Edelson's excellent 
article "Do We Need the Breeder?” [PS, 
Nov. '80] as saying that the U.S. must 
"leapfrog" the Clinch River reactor project 
to stay competitive with the French and 
Soviets. My position is based on two 
assumptions that must be stated to place 
my remark in perspective. 

First, the key to a viable U.S. fast-breed- 
er option is maintaining a sound industry 
infrastructure to design and build these 
plants. Second, it is most probable that 
federal funds will be available to support 
only one multibillion-dollar breeder- 
development plant in the 1980's. 

It would be comforting to have the 
Clinch River reactor fully designed, con- 
structed, and operating prior to the design 
of a larger plant; but proceeding down 
that path would not assure continuity of 
industry's breeder-design staff. Clinch 
River's engineering design is 80 percent 
complete, and the bulk of future money 
would be spent on brick and mortar. To 
retain the design expertise and assure via- 
bility ofthe U.S. fast-breeder program, the 
designers should be put to work on the 
next-stage, 1,000-megawatt development 
plant. 

R.G. Staker, Director 

Reactor Research & Technology Office 

U.S. Dept. of Energy 


Do we need the breeder reactor? | say no. 
Photovoltaic cells could produce inex- 
haustible energy at less cost per kW-hr.— 
and without the risks associated with the 
nuclear industry. Better yet, we should 
focus on conservation, which produces 
inexhaustible electricity by eliminating 
the need for it. 
Martha Drake 
Petoskey, Mich. 


The contention that retarding breeder 
development in our country will limit 
nuclear-arms proliferation is pure balo- 
ney. The rest of the world is going to build 
all the bombs it can afford, regardless of 
what the U.S. does. And, if American ter- 
rorists want plutonium, they could proba- 
bly get it on the black market in some oth- 


MOVING NOTICE. Put your old address at 
left, your new one at right (Please give us 
six weeks' notice.) 


UNLISTING SERVICE. Check here if you don't 
want to receive mail from advertisers who 
use the PoPULAR SCIENCE list, (Be sure to 
attach your label at left.) 


LISTING SERVICE, Check here if you're not 
a subscriber but want to receive mail from 
advertisers who use the POPULAR SCIENCE list. 
(Be sure to fill in your name and address 
at right.) 


er country. Our enemies might even give 
them the stuff. 
Karl R. Evans, Fulton, Mo. 


The article didn't mention the Canadian 
alternative to water- or sodium-cooled 
breeders, the CANDU reactor. CANDU 
uses deuterium—heavy water—as both its 
coolant and moderator, which allows 
unenriched uranium oxide to be used as 
fuel. The nuclear reaction takes place in a 
number of zirconium tubes instead of one 
huge pressure vessel, so the reactor can 
be refueled without. shutting it down 
entirely. Ontario Hydro has an installation 
of four CANDU reactors that has been 
putting out 2,160 MW since 1971. 

Brian P. Beckett, Ottawa, Ont. 


You failed to mention another breeder, 
the Light Water Breeder Reactor in Ship- 
pingport, Pa., which is already operating 
successfully. Because it breeds uranium 
from thorium, instead of plutonium from 
uranium, this so-called slow breeder is 
safe and dependable. While the debate 
over energy options rages, the LWBR, 
nestled in the hills of western Pennsylva- 
nia, goes largely unnoticed. 

John C. Summers, Beaver, Pa. 


PS reported fully on the Shippingport 
slow breeder in April '78. 


Ben's briefs 


Ben Kocivar is a fine aviation writer, but 
he's not so photogenic, especially in his 
Skivvies [Suiting Up for Space," PS, 
Sept. '80], that his picture should appear 
every time you publish one of his 
articles. 

Harry Strub, Fairview Village, Pa. 


Ethanol saves 


| strongly disagree with the contention in 
E.F. Lindsley's article "Alternate Fuels” 
[PS, Oct. '80] that alcohol fuels will not 
save a significant amount of energy. Tak- 
ing into account all the energy used to get 
corn to the distilling plant (including min- 
ing the ores and making the metals that 


Check below to report a change of address. Or to get more mail. Or less mail. 


[Continued on page 148] 
Name 
Address 
City State Zip Code 


POPULAR SCIENCE, P.O. Box 2871, 
Boulder, Colo. 80302. 


Wi 


= 


Space Sca ре:; 


placed іп a computer and at the end of our 


The painting above is by one of America's 
fastest rising American artists, Mark Ricker- 
son. Rickerson’s works represent some of the 
most popular space paintings ever created 
and they have been displayed at some of 
America’s leading galleries and purchased by 
many space-age companies. 

About one year ago, JS&A's president was 
traveling through Honolulu on a trip back from 
the Far East when he stopped by an art gallery 
to examine some paintings. 


PRESIDENT'S IDEA 

While in the gallery he saw one of Ricker- 
son's works. Since JS&A markets space-age 
products, our president thought it would be a 
great idea to feature one of Rickerson's paint- 
ings on the next cover of JS&A's space-age 
catalog. 

So he bought the painting and traveled to 
the Hawaiian Island of Maui, where he met 
with Rickerson in his studio to discuss repro- 
duction rights. Rickerson refused. His paint- 
ings were growing in value and he did not want 
to commercialize his efforts at that stage of his 
career. 


PROGRAM UNACCEPTABLE 


Several months later however, our presi- 
dent received a call from Rickerson. The artist 
wanted to know if JS&A would be interested in 
offering limited edition prints exclusively to its 
customers, many of whom would appreciate 
the subject matter because of their interest in 
space-age electronics. 1 

This time we refused. Rickerson wanted 
JS&A to offer 300 signed and numbered 
proofs for $200 each. A typical JS&A re- 
sponse, however, would far exceed the avail- 
able prints and we would have to return too 
many orders. In addition, Rickerson had been 
getting $350 for his prints and we didn't under- 
stand why he would lower his price. 


RICKERSON'S PLAN 


But Rickerson had a plan. Those who would 
respond to our offer would have their name 


promotion, the computer would randomly 
select 300 people eligible to purchase the 
prints. All respondents however, would make 
up his personal mailing list. 

In the future, whenever a new Rickerson 
print would be announced for $350 or more, 
those on his personal list would be eligible to 
purchase that print during the next three years 
at only $200 regardless of Rickerson's status, 
fame or the value of his paintings. 

Rickerson looked to this promotion as a way 
of establishing himself and his art firmly as a 
major factor on the American art scene and at 
the same time establish a strong following. 
JS&A in turn has not only agreed to assist 
Rickerson in that goal, but will be actively 
promoting his art and his products during the 
next three years. This offer to participate in his 
print program will end on February 28, 1981 


and only those who respond will be allowed to 4 


participate during the next three years. 


26 SEPARATE PLATES 

Rickerson's painting shown above is called 
‘Space Scape,’ and is one of a series of four 
that will be offered in this program. Space 
Scape is a spectacular view of outer space 
and expresses mankind's relationship to 
space in a dazzling display of colors, planets 
and shapes. 

The serigraph prints are as spectacular as 
the original. Limited to only 300 hand-signed 
and numbered proofs, there are 26 separate 
overlaid colors from 26 separate silk screens 
to reproduce every exact detail on 10096 
museum-quality PH-balanced paper. And 
they are large—a 30" x 40" image size deliv- 
ered in a well-constructed and protected 
carton. 


PAINTING OFFERED 
Later the original painting will be offered to 
the general public for $10,000, or for $5,000 to 
anyone on Hickerson's list on a first-come first- 
served basis. 
There is no obligation to enter and no 


A new paint е Mark Rickerson offers opportunity 
for JS&A customers in this exclusive print offering. 


money is required. Simply fill in the information 
requested on the coupon and mail it to: One 
JS&A Plaza, Northbrook, Illinois 60062. 

Each participant will be sent an acknow- 
ledgment letter with a number. The program 
will officially close on February 28, 1981 and 
those selected to receive the print will be noti- 
fied directly by a public accounting firm by 
March 15, 1981. There is a strict limit of one 
entry per person and our computer will auto- 
matically reject duplicate applications. If for 
any reason you are dissatisfied with your 
purchase, you may return your print anytime 
during the next three years for a full refund. 

Participate and join with us in a great oppor- 
tunity to own a print from one of America's 
fastest rising American artists and become 
part of a select group. Send in your free 
reservation ace: ail 
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FREE PARTICIPATION COUPON 
Please accept this coupon as my eligibility 
for participation in the random selection draw- 
ing for the print shown above. | understand 
that | am under absolutely no obligation and 
I that | will be eligible in future programs 
I whether | obtain the print or not. 


Em Ee шш ш 
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ONE 


(312) 564-7000 
€ JS&A Group. Inc..1980 


|. 
| One JS&A Plaza 
§ Northbrook, Ill. 60062 
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Last chance to save $40 to $50! 


DON'T MISS OUT ON TRAVELLIN’ FRIDGES FROM $99! 


Our $30 off-season discount ends with this ad. To ensure this saving and avoid the $10 to $20 
'81 price increase call toll free or use the coupon. You save up to $50 if you act now. 


You've nicely gotten away on your long 
awaited vacation, camping trip or long week- 
end with the family. Youre comiortably 
cruising in your car, van or rec. vehicle along 
a busy interstate with few rest stops or 
restaurants. You guessed it...the kids want to 
stop for a snack. But your Koolatron P34 or 
РЗАА is full of sandwiches, cold pop, fried 
chicken. ..home made, fresh and cold. The 
family helps themselves and you've saved 
valuable vacation time and another expensive 
restaurant bill. 

You're a commuter, a salesman or a 
trucker and you spend many hours in your 
vehicle daily. You ve often longed for a fresh 


snack or cold beverage as the mii=s tick away. 


Now with your amazing Koolatron P10 plugged 
in beside you, you open the lid and instantly 
fresh food and drinks are at your fingertips. 
You're refreshed... you've saved an unneces- 
sary stop, time and money. 

Home refrigeration has come a long way 
since the days of the ice box and the block of 
ice. But most of us resign ourselves to doing 
without the same convenience once we leave 
our homes. Or, we revert back to the cooler 
and ice routine of days gone by, simply 
because there's never been any dependable 
and inexpensive alternative. But now, for the 
price of a good cooler and one or two seasons 
of buying ice, (or about 10 family restaurant 
meals), all the marvels of home refrigeration 
are available electronically. And the sloppy 


ice cooler with its soggy and spoiled food can 
become a stone-age memory for you. An 
amazing space-age miracle...the thermo- 
electric solid state module...makes this port- 
able refrigeration revolution possible. 


These miniaturized thermoelectric modules 
replace all the bulky complex piping 

coils, compressors and motors in conventional 
portable refrigerators. 


Utilized by NASA scientists, as the only 
refrigeration system for rockets and satellites, 
thermo-electric cooling has been in use for 
almost a quarter century. These expensive 
modules were selected by NASA for some 
basic reasons. ..they re small (about the size 
of your watch)...they're light weight (they 
weigh less than a package of cigarettes)... 
they're totally reliable (these modules are 
completely solid state and have no moving 
parts). ..they require little power (they 
use the same power as one of your car's tail- 
lights). . they're completely insensitive to 


tilting, bumping, vibration, (which causes 
failures to conventional compressors, motors 
and piping). ..they‘re powerful (these modules 
have the same cooling power as a 10 lb. block 
of ice)...and they never wear out or break 
down. And for portable refrigeration where 
you require 12 volt DC. power, thermo- 
electric modules are the most efficient. These 
amazing heat pumps have not only gone to the 
moon, but have provided the breakthrough 
for Koolatrons truly reliable, lightweight 
portable retrigerators. 
THOUSANDS IN USE 

Koolatron Industries Limited now has 
tens of thousands of these electronic fridges in 
use worldwide using these same powertul 
solid state modules. The reliability, perfor- 
mance and convenience of electronic refriger- 
ation has now been dramatically tested and 
proven in all kinds of temperatures, conditions 
and environments from Australia to Alaska. 
Built to take it, these electronic modules 
are encased in tough, plastic insulated chests 
that are designed to be rugged and trouble- 
free. Non-rusting hinges and latches prevent 
corrosion in salt water environments. And 
with only one moving part (a small 12 volt fan) 
Koolatron portables seldom see a service depot. 
Koolatron's combination of space-age heat 
pumps and quality engineering have now led 
to a whole family of electronic portable refrig- 
erators and food warmers that eliminate costly 
ice and provide “home refrigeration" conven- 
ience at sane and sensible prices. 


-——— man 


козата THE PERFECT * 
5139* $99.00 
& FOOD WARMER 


(in Canada 5149* $109.00) 
*1981 prices 


Holds approx. 17, 12 oz. 
pop cans- refrigerates 
in air temps. up to 95°F. 

| Also keeps hot foods 
hot (150° F.) at the flick 

] of a switch. Tough, 
blue Polypro plastic 
case. Ext. 16"L x 11"H x 
11-1/2" W Int. 11-1/2"7L x 

me B HxB8'"W. with 10 litre 

| capacity (0.4 cu. ft.) 
weighs 10 Ibs. empty. 
Operates from supplied 
12 volt power cord in 
vehicles or with optional 
12VDC/110VAC power 
adaptor. 


Koolatron's P10 not only makes a great 
car fridge but at a flick of a switch lets you 
bring home your favourite fast foods “piping 
hot", Comes with a 9 ft. power cord that just 
plugs into your cigarette lighter. Amazingly 
easy to operate. ..one switch selects hot or 
cold. A second switch allows you to refrigerate 
normally or select maximum cold. With your 
engine off, you can operate several hours and 
still start your engine to recharge your battery. 
"A low battery* indicator warns you when it's 
time to recharge. With the power off, your P10 
keeps everything hot or cold for many hours in 
its well insulated case. 

As a travel fridge the P10 keeps your 
favourite foods and beverages fresh and cold 
wherever you go. If you're a salesman, your 
food samples will arrive perfectly hot or cold 
every time. If you carry insulin, medical 
samples, dietetic foods, your P10 will never 
leave your side. Great for private planes. 

Photographers will find it invaluable for 
keeping expensive films from going bad. And 
mothers...now you can refrigerate baby's 
formula in your car then heat it with the flick of 
a switch. Powerboaters, just plug it into your 
boat's cigarette lighter, and keep a day's food 
and drink ice cold without running into shore 
for ice. You campers, hunters and fishermen 
will find endless uses for transporting provi- 
sions and bait...then take home your catches 
and game without spoiling. Terrific for golf 
carts. 

And with our optional 110 volt adaptor 
you'll find endless uses wherever house 
current is available...At your cottage... 
as a bar fridge...in your motel room for a 
midnight snack and drink or as a small office 
fridge. Use as an auxiliary home fridge when 
you re having a party. And its a natural at 
drive-in movies, auto races and at sporting 
events. 

`5119* $139.00 
(in Canada 5188* $149.00) 
*1981 prices 
Holds over 40 Ibs. of 
food and beverages or 
48 pop cans. Refriger- 
ates in air temperatures 
up to 95°F. Rugged ABS 
case in sand beige col- 
our with dark brown 
«| non-corroding latches 
„| and handle. Large 34 
‚| litre capacity (1.2 cu. ft.) 
=| weighs 17 165. empty. 
4 Ext. 21 Lx 16"H x 
| 165" W. Int. 16 Lx 12"H x 
| 11-1/2"W. Operates on 
12 volts DC with supplied 
power cord or with 
optional 12VDC/110VAC 
power adaptor. 


The P34 is our standard recreational size 
portable refrigerator. This new, improved 
model has a non-adjustable solid state thermo- 
stat which keeps your food at normal retriger- 
ation temperature even in 95°F weather. It 


holds more than three times as much as the P10. 


Imagine dry, dependable refrigeration 


ı with the size to match your travelling and 


camping needs. Fits into any boat, van or 
camper or back seat of your car. Plugs into 
your cigarette lighter receptacle and retriger- 
ates over 40 lbs. of food (no space wasted by 
ice), yet it draws no more power than the P10. 
With our optional 110 volt adaptor, you'll find 
endless uses as a bar fridge, cottage fridge, 
olfice fridge. Your P34 has all the advantages of 
the P10 without the heating cycle or low battery 
indicator but with all the capacity needed for 
serious boaters, campers, hunters, fishermen 
and travellers. 


MODEL PHA- 

THE DELUXE RECREATIONAL — $199* $159.00 

(in Canada 52097 $169.00) 
*1981 prices 


REFRIGERATOR & 
FOOD WARMER 


The same size, colour, weight and capacity as 

the P34 but includes food warming features, 

fully adjustable temperature control and low 

battery warning indicator. | 

The PHA is our top of the line portable. 
It heats, it refrigerates and with specially 
designed electronic circuit control (patent 
pending) it allows you to dial a complete range 
of temperatures from very cold to very warm. 
Imagine the versatility. In season, 

refrigerate all your hunting, camping, boating 
and cottage provisions. Off-season, keep 
foods piping hot on your ice-fishing, skiing 
and snowmobiling weekends. You can even 
dial wine-cooling temperatures. Our low bat- 
tery indicator warns you when you need a 
recharge and the sensing circuits efficiently 
control your power consumption to save on 
battery drain. This is our best of the line, 
recreational fridge and food warmer with all 
the bells and whistles for the discerning buyer 


READ WHAT OUR CUSTOMERS SAY: 


"We took meat from Canada and ate it ten 
days later after thawing it in Florida. All our 
produce and drinks stayed unbelievably fresh 
and cool" SH, Hamilton, Canada 


"The way I try to sell my refrigerator one 
would think I was on commission. We love 
our unit" POP, Houston, Texas 


"The Koolatron is everything they say 
about it in its advertising. I personally bought 
one, tested it and found it so desirable that! 
gave it to my daughter and son-in-law who 
made a cross- country trek from Vermont to 
Oregon with their infant daughter. They told 
me that aside from their new Dodge van, the 
Koolatron was the most indispensable item of 
equipment they cared.” KM, New York, NY. 


who demands quality, size and complete 
versatility. 
LAST CHANCE TO SAVE $40 TO $50! 
Due to infla our 1981 in-season 
nal will be $10 higher than last season 
mic etin, Wom tle and our adaptor. By 
this ad you save $40 to $50 
элдер. our new 1981 in-season prices. 

ORDER TODAY WITHOUT OBLIGATION! 
Simply complete the attached order 
form or phone collect and we'll rush you your 
portable on our no risk 21 day trial offer. Each 

unit comes with complete instructions and a 
written 1 year warranty. In the unlikely event 
you ever need service, we have major service 
centres in New York, Arizona and Canada. 
When you receive your Koolatron, use it 
constantly for 3 full weeks without risk. If you 
ordered our optional 110 volt adaptor, plug it 
in, then use your portable immediately as a 
bar fridge or around the patio or pool. Next 
plug it into your car or RV. Take your family 
out for a weekend trip. Enjoy fresh home 
cooked food as you thumb your nose at those 
expensive restaurant stops. Then use it on 
your boat or in your office or let your son or 
daughter try it at their college dorm. If after 
you ve thoroughly tested it, you don't agree 
that your Koolatron represents a major 
breakthrough that will save you time, money 
and bother for years to come, send it back tor 
a full refund. You can't lose...we guarantee it. 
So be among the thousands to discover 
that the ice age is over! Don't waste another 
dollar on ice...order your Koolatron with no 
obligation, today! 
PHONE FOR IMMEDIATE DELIVERY 
For rush delivery, call "toll free" by 
asking your operator to dial us collect. 
Quote the Dept. No. in the coupon below to 
0 -105 -131 Limited 
56 Harvester Ave. Batavia, New York 14020 
230 Baymew Dnye, Barrie, Ontano, Canada 
Or use this handy order coupon. 
It's unlikely you'll ever see prices 
this low again. 


Save $40 to $50 with this coupon 
'Stoolatron owe | 


56 ieee reden eio Batavia, New York 14020 
Canada: 230 Bayview Dnve, Barrie, Ontario L4N 4Y8 
Save me $40 to $50 with these off-season prices: 

— — Koolatron P10 at $99.00 (510900 in Canada) 

— — Koolatron P34 at $139.00 ($149.00 in Canada) 

— —Koolatron P34A at $159.00 (5169.00 in Canada) 
— —Koolatron UOV adaptor at $29.95 ($34 95 in Canada) 
Please add $8.00 for handling and delivery per umt. 
No charge for shipping adaptor if ordered with unit. 
Add $3.00 for shipping adaptor only. 

(N.Y, Ont. and Quebec residents add sales tax.) 
[understand that I may return any item undamaged 
within 2] days and receive a full refund if | am not 
satisfied. 


О enclose my check or money order for 


9 — — — — — ——ut please charge it to my | 
OVisa OMastercharge OAmencan Express | 


Account Number 
Expiry Date O Send brochure only. 


Signature . 
(necessary to send merchandise) 


NAME 


ADDRESS 
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A simple mechanism for 
variable valve timing 
improves low-rev 
efficiency of engines 


By DAVID SCOTT 


"By changing valve timing with the 
engine running," Stephen Mitchell 
told me, pointing to a Yamaha 250-cc 
motorcycle twin, "I've increased low- 
speed torque by 32 percent and cut 
fuel consumption by up to 43 per- 
cent. 

"It's just a matter of opening and 
closing the inlet and exhaust valves at 
the optimum points for maximum cyl- 
inder filling and gas expansion at all 
speeds," he said. 

Variable valve timing (VVT) has 
been the dream of engineers for years. 
Many big companies have devised 
intricate mechanisms to do the job, 
but so far have been balked by the 
complexity and cost of the devices. 
Mitchell, an experienced engine de- 
signer, has worked on VVT for four 
years with financial help from 
Britain's National Research Develop- 
ment Corp. His scheme is ingeniously 
simple. It could be a real break- 
through in boosting engine efficiency 
and economy. 

Like the advance and retard of igni- 
tion timing according to engine speed, 
VVT has great advantages. With a 
conventional fixed camshaft, valve 
movements are set to meet cylinder- 
breathing requirements at maximum 
operating speed. That's because of the 
short time available at the start of 
each four-stroke cycle to exhaust 
burned gases and draw in a fresh 
charge. There must be considerable 
overlap between exhaust-valve clos- 
ing and inlet-valve opening as the pis- 


Central sprocket in bike engine modified 
by designer Mitchell drives separate cam- 
shafts for valve timing through pivoting 
links. Sprocket can be laterally offset from 
shafts to alter timing of valves. 


Hydraulic actuator on sliding support 
bearing can offset sprocket laterally, auto- 
matically varying the valve timing. 


ton passes through top dead center. 

But with such fixed-cam settings at 
lower speeds, when there's more time, 
the exhaust valve opens prematurely. 
Burning gas is still expanding in the 
cylinder for the power stroke and is 
released too soon, wasting useful 
energy and fuel. In addition, when two 
valves remain open too long there are 
increased emissions from both un- 
burned exhaust and incoming gases. 

These are problems that VVT can 
lick, but until now there's been no 
easy solution. Some previous systems 
alter either inlet or exhaust timing, 
but not both. Most designs add consid- 
erable weight to the engine, increase 
the mass of the valve gear, or change 
manufacturing tolerances enough to 
degrade valve operation. 

"Tve overcome all these snags,” 
says Mitchell. The trick: varying both 
the angular position and angular 
velocity of the camshaft in a fast-to- 
slow sequence during each revolution. 
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The cyclical speed variation can be 
changed to match engine-speed and 
timing requirements. Thus, for exam- 
ple, the swing of a cam over an inlet 
valve can be gradually speeded up to 
advance the opening, or slowed to 
retard it. Closing can be advanced or 
delayed in the same way. 

How’s it done? Eccentric or off-cen- 
ter drive to the camshaft is the secret. 
Normally the sprocket for the engine- 
timing chain or belt is coaxial with 
the shaft; they turn on the same cen- 
ters and at the same speed. But in 
Mitchell’s design the sprocket center 
line is displaced sideways from the 
shaft (see box). Their offset axes are 
parallel, and the two parts are joined 
by a pivoting link. 

Then, although the rotational speed 
of the sprocket is constant throughout 
one turn, the angular velocity of the 
shaft at any given moment may be dif- 
ferent. It changes according to the rel- 

Continued 
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Watch technology may never be the same. 

Meticulous precision—thanks to the 
science of quartz—is now a remarkably 
common virtue. Alarms and stopwatches are 
turning up in more and more timekeepers. 
Even calculators have begun to find a place 
on peoples wrists. 

But the fact remains: all this available 
genius has never appeared in one under-$200 
timepiece—until now. 

Introducing the new Megasonic calcu- 
lator alarm chronograph. Only $89, and 
only available through The Sharper Image. 
A world exclusive: keys that talk back. 

Megasonic engineers have come as close 
as anyone can to building an error free 
calculator. — 

First, they recessed all 
twenty keys. Meaning you 
can perform calculations 
with any pointed object— = 
pencil, ball-point pen, even | 
a felt tip pen—without slip- 1 
ping. And every key is metal | 
reinforced, making it vir- 
tually impervious to wear. 

Next, they went to the 
trouble of backing the 
entire keyboard with elec- 
tronic sensors: every time 
a key is touched, a short 
beep tone confirms the 
entry. Audibly reassuring 
you that every number has 
been entered correctly. 
(No other wrist calculator, 
regardless of price, pro- 
vides this feature.) 

By the way, this electronic mathematician 
gives you the usual four functions—and a lot 
more. Like automatic discounts, mark ups, 
percentages, powers, reciprocals, and a full 
floating decimal. Plus a time display that's 
always visible, even during calculations. 


Megasonic features the world's first sensor- 
fouch wrist calculator, a musical alarm, a 


watch and more. Dual displa 
constant time readout—even durin 
lations, stopwatch mode, alarm or date. 


The orchestra that never forgets. 

Megasonic's wake up/appointment alarm 
is equally extraordinary. 

Instead of annoying beeps, it attracts 
your attention with a musical masterpiece: 
Schubert's The Trout. And if you wish, this 
orchestral wonder will repeat the alarm 
every 24 hours—automatically. 

You can also choose to have every 
hour punctuated with a two tone chime, 
on the hour. 

And armed with a quartz crystal vibra- 
ting 32,768 times a second, this uncompro- 
mising chronograph delivers a host of other 
timing treats. Like 15 second-a-month accu- 
racy. A day/date calendar. A 1/100 second 
stopwatch, with lap times, 
reset, and a beep to con- 
firm stops and starts. 
ua =,- ТМ There's even a choice 

— 5 Jf between 12 or 24 hour 
time format—ideal for 
travelers. 

Incidentally, you'll find 
all these features squeezed 
into a profile that's slimmer 
than a lot of conventional 


You expect a lot from 
The Sharper Image. The 
watches we've introduced 
over the last few years are 

among the most talked 
about in America. 

And we expect just as 
much from this Megasonic. 

In addition to exceptional skills, it re- 
veals the kind of dedicated detail found only 
in the most patiently engineered timepieces. 
The fully adjustable, solid stainless steel 
bracelet, for example. And the scratch- 
resistant, tempered mineral glass crystal. 

In fact, we're so confident you ll share 


gives you 
calcu- 


our enthusiasm over this new calculator 
alarm that we're backing it up with an 
unusual triple guarantee. 

First, the included factory warranty: 
limited one year parts and labor (in the rare 
event that repair is needed, you'll find this 
service-by-mail feature extremely convenient). 

You'll also have the opportunity to 
decide if Megasonic is right for you. If not 
delighted, return it within two weeks (in new 
condition, please) for a prompt and cour- 
teous refund, including delivery charge. 

You must be satisfied. 

Lastly, a third guarantee to introduce 
Megasonic to America—and give your invest- 
ment even more protection. If this timepiece 
should fail for any reason (other than water 
damage, crushing, or deliberate abuse), 
return it to us within 90 days of receipt 
for a new replacement. Without charge. 
And without delay. 

Megasonic comes with battery in place, 
full instructions and gift box. But initial quan- 
tities will be limited, so call now to ensure 
early delivery. And take advantage of all the 
genius the art of microelectronics has to offer. 


ORDER TOLL FREE 
Se па ah 
Ask for product #325. Credit card 
^. holders use our toll free number below. Or 
3 send check for $89 plus $2.50 delivery. 
М Add $5.34 sales tax in California. And 
9 please mention this magazine. 


: 800 227-3436 
2 [n California 800 622-0733 


THE SHARPER IMAGE 


260 California St. 
San Francisco, CA 94111 
(415) 788- 8880 
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PUT AN ALARM, A STOPWATCH 
AND A CALCULATOR ON YOUR WRIST. 


e E. 
Traveler's 


Companion 
Its The Time Kit from 


IMA/Craig. Take it 


when you travel. Never 


miss a wakeup 
call again. 
CALL 800-621-5839 
(In Illinois, call 800-972-5858) 


For faster service, give no. 60-270 when 
operator answers. Call 7 days, 24 hours. 


INCLUDED . . . handsome leatherlike 


Actual size: 572" Long X 2" High X 2" Deep. 


Perfect for traveling because it's so small ... 
so light. Yet it has everything you'd ever want 
in a bedside clock radio- lets you fall asleep to 
your favorite music and shuts off auto- 
matically ... includes snooze button and night 
x da .. Wakes you to music or buzzer tone 


alarm. 

Use it 15 days. Your money back in full if 
you're not completely satisfied. Use your 
credit card and call tol-free or send just 
$39.95 plus $2.95 for AM only or $49.95 for 
ad FM - plus $2.95 shipping and handling to 

Thomas & Associates, Inc. at the address 
bek OW (Illinois residents add 6% sales tax) In 
lack and anodized silver, comes 
فا‎ она with penlight batteries and carrying 
case. 


Its the nicest little clock radio you'll find. And 
yon can take it anywhere. Use it 15 days and 


n ROY THOMAS 
| бу ASSOCIATES INC. 


733 Lee Street, Dept. 60-270 
Des Plaines, Illinois 60016 


How t t rich 
START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


Mail Order Beginners 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 

Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 
ported that his ad brought in $5,000 in orders. 
By the end of his first year in Mail Order, he 
had grossed over $100,000! 

Another beginner—a lawyer from the mid- 
west, sold a mail order item to fishermen. Spe- 
cialry Salesman magazine reveals, "he made 
$70,000 the first three months!” 

There is no other business where you can 
make a fortune so fast. Come up with a 'hot 
new item ... and WHAM! 

It strikes like a bolt of lightning! 

Millions of people read your ad and suddenly, 
you are swamped with cash orders from all over 


the country . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders over A HALF MILLION DOLLARS 
IN CASH! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 
suburbs—we are on the verge of the BIGGEST 
BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 
a postcard. We'll send you a free book, catalog, 
ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 328 
Montvale, New Jersey 07645 


Mail Order Associates, Inc., Dept. 328 
Montvale, New Jersey 07645 

Please rush full details immediately. 
Name 
Address _ 
City 
JM. LL Ll Lc dM — xs 
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Trick camshaft 
[Continued] 


ative positions of the link pivots on 
the drive and driven members. In- 
stantaneous velocity of the cams at 
their critical valve-control points de- 
pends on how far the sprocket and 
shaft are off center. 


Cylinder camshafts 


Mitchell modified a Yamaha motor- 
cycle twin engine with separate cam- 
shafts for each cylinder and the nor- 
mal drive sprocket in between (see 
large photo). "Individual shafts for 
each cylinder are essential for my sys- 
tem," he explained, "but that's not a 
big problem." The sprocket with an 
enlarged central bore is supported by 
a ring bearing mounted on a trans- 
verse slide. This enables it to be 
moved sideways in relation to the 
shafts fixed on common centers. 

Projecting lugs on the inner ends of 
the two shafts connect to links on one 
side of the sprocket, leaving the other 
side clear for the support bearing and 
positioning mechanism. At maximum 
eccentricity the sprocket slides only 
3.5 mm, which the chain from the 
crankshaft below easily accommo- 
dates. 

Sprocket movement at present is 
manual, since that was adequate for 
test-bed evaluation of VVT engine 
performance. Mitchell sees automatic 
control as an easy matter. A tiny 
hydraulic piston fitted to the cylinder 
head, working against a return 
spring, could apply the lateral force. 
This would be fed from the engine's 
lube-oil pump, where output pressure 
is proportional to rotational speed. 
Sprocket eccentricity to alter valve 
timing would correspond to this pres- 
sure change. 

It's as simple as that. There are few 
moving parts, very little motion to 
cause wear and adjustment trouble, 
and the weight penalty is slight. The 
additional cost should be outweighed 
by likely savings in the bike or car 
transmission (made possible by im- 
proved low-down torque) and by re- 
duced fuel consumption. 

The Yamaha is exceptional as a 
high-speed engine. Its standard cam- 
shaft is tuned for a torque peak at 
8000 rpm, but leaves a deep power 
trough in the midrange band from 
4000 to 6000 rpm. Lab tests made by 
an independent British consultant 
showed that the VVT camshaft lev- 
eled out the trough; it literally flat- 
tened the torque curve across the 
speed band used for normal touring. 
At the same time there was a dramat- 
ic drop in fuel consumption. 

Shifting three variables provided 

Continued 
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You cant buy a better radar detec- 
tor for $95 than the GUL Micro 
Scan. Developed by B.E.L. Laboratories 
after 10 years of research, the GUL 
Micro Scan has repeatedly proven its 
superior signal sensitivity. In separate 
tests conducted by Canadian Tire Cor- 
poration and Motor Consumer Report, it 
demonstrated a detection distance signi- 
ficantly greater (on both X and K bands) 
than its top three competitors—the Fuzz- 
buster XK, the Whistler XK and the 
XK Snooper. 

That was only the beginning. 
Plenty of advance warning. 

In two recent issues (January and 
February, 1980) CB Magazine revealed 
an unprecedented comparison show- 
down involving 12 leading detectors— 


Large elliptical horn antenna detects radar from all 
sides, even when approaching hills and curves. 


some with prices as high as $200. 
Monitoring straight line detection, 
the GUL's 9,029 foot range topped 
the list. 
Signals of .01 millionths of a volt are 


sufficient to trigger the GUL's scanning 
alert system (ranging trom 9.445 to 
24.445 GHz). It successtully 

detects all police radar— 
including the new KH-11 
short pulse. 

What's more, the GUL 
has a nondirectional antenna; 
its large elliptical horn 
pulls in signals from 
front, side and rear. This 
360° detection field 
maximizes sensitivity, 
providing you with valu- 
able warnings—even 
when approaching hills 
and curves. CB 
Magazines com- 
parison bears this 
out: In a K band test for around- 
the-curve sensitivity, the GUL's 
detection range was double that of the 
Fuzzbuster and Super Snooper. And 
nearly three times greater than the 
highly regarded Whistler. On X band 
pickup from the side and from behind, it 
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was found to be the most effective detec- 


tor in the dozen. 
Doesn't cry "wolf." 

The most common problem among 
radar detectors is the failure to screen 
out false signals, such as signals trom 
taxis and ham radios, as well as hospital 
microwaves. 

But the GUL shows no sign of fals- 
ing when exposed to radio signals of 
any kind. Its sophisticated circuitry is 
completely shielded by a diecast and 
extruded aluminum case which protects 


the input terminals from stray signals 
(the most common cause of false 
alarms). The aluminum provides light- 
ness, along with durability not found in 
plastic casings. 

A double warning system. 

Both a tone and light come on in the 
presence of radar, and remain on until 
radar is gone. You're never lulled into a 
false sense of security by a tone that 
sounds once and then goes off. You 
control the tone with a front-mounted 
on/off switch. 

In addition, the GUL uses an inter- 
nal voltage regulator, commutating filter, 
and synchronous detector to reduce 
power consumption to a minimum. This 
also provides a more stable gain setting. 
And its gain control knob lets you opti- 
mize sensitivity for different city and 
country conditions. 

Quick installation. 

Ihe compact (SUL measures only 
4" x 3" x 41^". [t weighs just 20 oz. Its 
case is finished in glare-free matte black, 
and comes with bracket in place. 

To mount, simply fasten the adhesive 
Velcro pad to the top of your dash- 
board; a matching Velcro foot 
(on bracket) keeps the unit 
securely anchored. This 
Velcro mounting allows 
for easy removal in 
seconds to prevent theft 
(the unit is even small 
enough to be stowed in 
any glove compartment). 
E supply power, simply 
* ug it into your cigarette 
hter. 
' it yourself. 
t ul. c the GUL 
d Micro ean сз, oes 
You сап test it lor yoursell. lI you 
tissue tox dont find it to be the 
Sil aio finest electronic counter- 
affecting intelligence you can own, 
operation. return it within two weeks 
for a courteous refund. The Sharper 
Image guarantees your satisfaction. 
Comes with complete instructions and 


120 day warranty. 


ORDER NOW TOLL-FREE. | 


EM s GO BN E RES ee ET ON 


н D iron order product #131. 
L Credit card holders may use our toll- 
É free number below. Or send check 

з for $95 plus $2.50 delivery. In Cali- 
= pen add $6.17 sales tax. 
| 


- 800 227-3436 
= In California ЗОО 622-0733 
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THE SHARPER IMAGE 


260 California St., Dept. BB— 051 
San Francisco, CA 94111 
(415) 788- 8880 


1980 The Sharper Image 
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. How eccentric-camshaft drive can vary timing 


CAMSHAFT 
(ONE CYLINDER) 


DRIVEN 


SHAFT 52 EF 


Variable-valve-timing design for four- 
cylinder in-line car engine is shown in 
top drawing. Other drawings show this 
VVT principle in simplified roller-and- 
slot form. Layout for car (top) has hollow 
camshafts for each cylinder. Slender 

drive shaft with a sprocket on one end 
| (not shown) runs through open centers. 
Pivoting-link eccentric devices connect 
inner drive shaft to camshafts. Lateral 
movement of drive shaft alters valve 
timing for all four cylinders. 

Here's why timing changes: In dia- 
gram 1, drive shaft 51 and driven shaft 
52 are coaxial. Rotation is synchronous 
in all radial positions. In diagram 2, the 
center of drive shaft S1 has been offset 
from driven shaft S2. Although S1 ro- 


PIN ON 
CAMSHAFT 
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7 7 CONNECTING 
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BORE IN 
HOLLOW 
CAMSHAFT 
INNER 
DRIVE SHAFT 


DRIVE SHAFT S1 


SLIDING 
BEARING 


s N 140° 

150* 
tates 50 degrees, the angular shift 
makes S2 lag behind, so its radial move- 
ment is only 40 degrees. At 90 degrees, 
the two shafts are synchronized. Beyond 
this point the angular shift has the oppo- 
site effect on driven shaft S2: When 
drive shaft S1 turns to 140 degrees, S2 
moves to 150 degrees (diagram 3). 

For valve timing, consider S1 an 
engine-sprocket shaft and S2 the cam- 
shaft for one cylinder. Diagram 1 shows 
the coaxial high-speed position opti- 
mum for camshaft design. But at low 
speed (diagram 2), camshaft lag would 
retard inlet-valve opening, reducing 
overlap with still-open exhaust valve. In 
diagram 3, inlet closing is advanced 10 
degrees for better cylinder filling. 


those gains. As engine speed drops, 
the inlet valve opens later, reducing 
overlap with the exhaust valve and 
thus cutting emissions. It also closes 
earlier, which, surprisingly, gives bet- 
ter cylinder filling for greater torque 
delivery despite the shortened air- 
intake periods. That's because of a 
known phenomenon governing the 
kinetic energy of incoming air at cer- 
tain velocities, when the "ram effect" 
of gas flow can be used to advan- 
tage. 

Most important, the exhaust valve 
opens later. This lengthens the pis- 
ton's expansion stroke, which again 
increases torque. More work is ex- 
tracted from the same amount of fuel, 
so consumption is reduced for a given 
power output. Exhaust closing is un- 
changed; it cannot be altered because 
of the geometry of the solid crank- 
shaft. 


Fewer gears 


Widening the torque spread of any 
engine across its speed range means 
that a simpler transmission with few- 
er gears can be used. The Yamaha X5 
250 box has six speeds, but this could 
be reduced to four, Mitchell figures. 
"The savings in cost would more than 
cover VVT. This hot machine could 
then chug along at slow speed and low 
rev ranges like a trail bike without 
sacrificing top-end racy performance," 
Mitchell said. 

The same would be true for car 
engines, where he sees great poten- 
tial. His camshaft layout for an in-line 
four is shown in the box. VVT could 
boost the low-down torque of modern 
small overhead-cam engines designed 
for high revs rather than slogging 
power. An example is the trend-set- 
ting Ford CVH (compound valve 
hemispherical) engine for the new 
Escort [PS, Oct. ’80], which winds up 
to 7000 rpm. 

In some European versions of Es- 
cort the torque is maximum at around 
4000 rpm, when the car may be doing 
70 mph in top gear. Stretch the peak 
torque further down the rev ranges, 
says Mitchell, and a higher transmis- 
sion or axle ratio would give more eco- 
nomical power at lower engine speeds 
for relaxed cruising at 55 mph and 
below. 

Any existing overhead-cam engine 
could be easily modified to take the 
new camshaft and its control system 
with only minor production-tooling 
changes, he claims. Side-cam engines 
with pushrod-operated valves could 
also be adapted in some cases. VVT in 
this simple form could point the way 
to greater fuel economy in the future. 
The next step in advancing his tricky 
design is to convince hardheaded bike 
and auto makers. B 


You're sitting in your car. Outside, a cold 
winter wind is blowing. You've been in this 
gas line, for what seems like hours, wasting 
your precious time, when there are so many 
more important things you could be doing. All 
this, for the so-called privilege of paying for 
that extremely high priced gasoline. If that in 
itself isn't bad enough, the thought that some 
big oil tycoons are taking us all for a ride, is 
worse. They are creating problems all across 
the country with the high cost of fuel. 

Surely in this age of enlightenment and 
high technology, someone could find a way 
to make our engines burn less gas. 

We have all heard about gas savers. 
Everything from carburetors that make your 
engine burn nothing but water, to removing 
pistons from your engine and inserting wood 
blocks. Yes, there have been fuel savers 
before, but Mile Misere is different. 

To begin with, Mile Miser* will help you get 
an increase of up to 10 mpg. We will help you 
prove that to yourself, before you purchase it. 
More about that later. 

If you are now getting 20 mpg, you could 
increase your mileage to 30 mpg, thus saving 
at least $500 per year just in gas bills. 

You and | both know that in one year the 
price of gasoline has more than doubled, and 
we are still paying less than most other coun- 
tries. To run out and buy a new economy car 
isn't always practical, especially «with a 
tightening economy. With Mile Misere the 
savings continue year in and year out. That 
could mean thousands of dollars in savings. 


FOR ALL FOUR SEASONS 


Mile Misere supplies the demands of 
people everywhere. It functions just as well in 
winter or summer. Fuel saving devices that 
use water or water injection have big 
problems in freezing weather. This problem 
does not arise with Mile Miser., 


THE BIG 5 
Mile Miser* solves problems that other fuel 

Savers can't Solve: 

1. Mile Misere has no confusing ad- 
justments to make and is very simple to 
install. 

2. There are no parts that need to be 
changed or filters that need to be cleaned. 


Once it is installed there no parts that 
wear out. 
3. No electrical gauges to install, no 
switches to mount, and no distributor or 
alternator adjustments to make. 
No drilling holes or cutting lines or engine 
alterations to make. 
5. No water lines or water reservoirs to 
freeze and break in the winter. 


NOT FOR EVERYONE 


Like most breakthrough products, Mile 
Misere does have its limitations. It does not 
work as well on fuel-injected cars. 

Mile Misere works on the electron con- 
figuration of fuel. Using the principle of 
ionization, it excites the fuel at a molecular 
level, consequently, the gas vaporizes much 
quicker than normal. Both the combustion 
and fuel efficiency increase. 


z 


Actual size 1% inches by 31⁄2 inches. 


TESTIMONIALS 


Here are some of the satisfied customers: 
"At first | was a little sceptical but bought 
the Mile Miser anyway. During the weeks 
that followed | kept accurate records of the 
fuel economy | received. The results were in- 
credible." 
Glen Zachart 
Walla Walla, Washington 
"The Mile Miser really works and what | 
like about it is that after installation you can 
forget about it. There is no maintenance 
whatsoever." 
Dan Scuka 
Kelowna, B.C. 


A new concept in fuel economy. 
Receive up to 10 mpg increase 
on your car or truck. 


"Tremendous invention, should have been 
around 5 years ago." 
Bill Klatt 
Oliver, B.C. 
"I put one on my Cadillac. | couldn't believe 
it but it works." 
Cy Vandevelde 
Regina, Sask. 


DON'T BELIEVE US 

We suggest you try it out for yourself. We 
are sure you will be amazed at how much 
money and gas you will save. After you've 
given it a chance to work for you, you can 
decide if you want it or not. 

Order a Mile Miser* from IFEL on our 15- 
day no-obligation trial. Put it on your vehicle. 
Notice how easy it is to install, then use it for 
a couple of weeks, and if, for any reason you 
decide it is not the greatest way to save 
money and fuel, return it for a 10096 refund. 
Don't believe us. Try it yourself. We are con- 
vinced that Mile Misere is the fuel and money 
saver of the future. 


ORDER NOW TOLL FREE 


To order your Mile Misere send your 
check or money order for $24.95 
plus $3.00 delivery. Washington State 
residents add sales tax. Credit card 
holders please use our toll free number: 


800-426-9921 


Please do not dial the toll free number 
for information. The operators are 
not permitted or qualified to answer 
questions, 


LEE.L. 
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SCIENCE NEWSFRONT 


By ARTHUR FISHER 


Beam building in space 


There have been other pictures of simulat- 
ed space work in this spot before, but 
surely none as persuasive as the one 
below. The action is taking place in the 
huge, water-filled Neutral Buoyancy Sim- 
ulator at NASA's Marshall Space Flight 
Center, where future astronauts can get 
the feel of complex manual labor in the 
“weightless” environment of space. Engi- 
neer Stephen Hall (inside the space suit) is 
assembling a space structure made of alu- 
minum beams. The beams have been 
spun out of spools of flat aluminum by an 
automated beam builder (a mock-up of 
which appears at right in photo). A simu- 
lated beam builder lies within a Shuttle 
cargo-bay mock-up at the bottom of the 
tank. The beam builder is one of several 
systems for the construction of large 
space structures in orbit. One of these sys- 
tems may be carried aboard the Space 
Shuttle sometime in the 1980's [see “Gi- 
ant Space Structures," PS, March '79]. 


Mapping microcircuits 


Everyone knows that those ubiquitous 
chips bearing integrated circuits are won- 
drously complex, and that they will 
become more so with advancing technol- 
ogy. Describing them quantitatively, how- 


ever, involves the kinds of numbers that 
are not graspable by mortal minds. 

Don't despair. l've recently come across 
a clever analogy that makes visualizing 
the actual scale of these circuits a cinch. 
It's attributable to Carver Mead, professor 
of computer science at Caltech. Suppose, 
he says, you expand the scale of an inte- 
grated circuit so that the distance between 
its wires is equal to a city block; then the 
chip itself—the whole circuit-can be 
thought of as a street map. In the early 
1960's, when integrated-circuit chips 
were about 40 thousandths of an inch 
across, with wires about two thousandths 
of an inch apart, the result would resem- 
ble a street map of a city the size of Pasa- 
dena. About two years ago, when chips 
grew to five times that diameter, they 
would have yielded something like a map 
of Los Angeles. Coming soon are chips 
twice that size, in which the spacing 
between wires is only two wavelengths of 
visible light. That gives you a street map 
for a city the size of California and Nevada 
combined. And at what Mead projects as 
the physical limit of Very Large Scale Inte- 
gration, with a million transistors on a 
chip, the result is a street map for a city the 
size of North America. You can read an 
extended discussion of the VLSI problem 
in the October issue of Caltech's “Engi- 
neering and Science." 


Data disc 


Two engineers at RCA Laboratories have 
received a patent on the disc storage sys- 
tem shown above. Dr. Robert A. Bartolini 
(left) and Dr. Allan E. Bell (right) devel- 
oped the 12-inch disc, which can hold 100 
billion bits of information—enough, they 
say, to store the entire contents of a mul- 
tivolume encyclopedia, and 10 to 20 times 
the storage capacity of currently used 
magnetic discs. Information is recorded 
and retrieved by laser, in a way similar to 
that used in some video-disc formats. Key 
to the RCA patent is a very thin layer of 
tellurium metal in the coating of the plas- 
tic disc. To imprint information, engineers 
use an intense beam of a new semicon- 
ductor laser, recently developed by RCA, 
to burn a series of microscopic pits in the 

Continued 


Not Just Another Limited Area Motion Detector! 


guardex' 


Protects Every Square Inch Of Your Building 


Turns On Lights Automatically 


| Powerful Electronic Siren 


Low Cost Computerized 


Burglar Alarm System 


Home - Office - Business 


NO INSTALLATION 


Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self-con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss...your roof, walls and floors. 


HOW CAN ONE SMALL COMPUTER PROTECT MY 

WHOLE BUILDING? 
Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sounds, such as voices, tele- 
phones, etc. from break-in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi-story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 


TURNS ON LIGHTS AUTOMATICALLY 
When the first break-in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 


POWERFUL ELECTRONIC SIREN 

The Guardex 8000 alarm is equipped with a loud built-in siren. 
If during the five minute period the lights or other electronic 
equipment has been activated, a second break-in sound is de- 
tected, (it can be only a second or two after the first break-in 
sound)the built-in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break-in sound is heard, the 
siren will come on for another 90 seconds. If no other break-in 
sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 
stantly resets. 


The rear contro! panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc.; 
terminals for connecting 
optional outside siren and 
back-up battery (not 
included); entry delay time 
control and sensitivity control. 
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Тһе Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (634" x 934" x 8") 
and weighs less than 6%% pounds. 


EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built-in exit delay mowing уоп 
a dicendae d one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 
BATTERY BACK-UP 

Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 


provisions for a battery back-up. (Batteries not included). 12 
volt lantern batteries are available at most hardware stores. 


THE BURGLARY PROBLEM 


The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 
very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 


OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built-in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 
30 DAY NO RISK TRIAL 

This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break-in. If you are not completely 
satisfied, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 
residents add 6% sales tax.) 


(If you require more information, 
call during California business 
hours, Monday - Friday). 


Dealer Inquiries Invited 


CALL TOLL FREE 
(800) 423-5499 


California residents: 
(213) 889-1414 collect. 
= Price subject 


to change 
without notice. 
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THE SCORPION 133 
A FANTASTIC FREEDOM 
MACHINE 


You've always dreamed of owning your 
own helicopter. Havent you waited long 
enough?? Send for the latest information 
package on the incomparable Scorpion 
133. The Scorpion provides vertical mo- 
bility once reserved for corporate presi- 
dents, to anyone who has ever dreamed 
about flying a magic carpet. Sikorsky, 
the father of the helicopter may have 
intended his machine to be chiefly a 
workhorse, but it's also proved to be a 
sheer delight to fly. Backward takeoffs, 
crop duster turns, cyclic climbs and 
quick stops can only be described as 
just plain fun. Of course, fun doesn't 
have to be your only reason for owning a 
Scorpion. You can also enjoy the con- 
venience of fast cross town trips and no 
traffic light commuting. 
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send for our colorfully 
illustrated evaluation 
package. Fifty pages of 
exciting photos. dia- 
| grams, charts and infor- 
~ mation, especially pre- 
сева to assist you in evaluating the Scorpion 
Specifications. design and construction fea- 
tures, operational and cost comparisons are 
included. The RotorWay Story. an extensive 
commentary on RotorWay and the history and 
development of helicopters is included. Glos- 
sary of terms, synopsis of helicopter theory, 
principles of flight, 3-view drawings, price lists 
and a special offer to get you started. SEND 
FOR YOUR INFO PACKAGE TODAY! 


Ра RoterWay 


Credit Card Customers, To Order Package, 
Call Toll Free Now. 

U.S., 800-824-7888 

California, 800-852-7777 

Alaska & Hawaii, 800-824-7919 

Ask for operator number 169 

Send me all the information on the Scorpion 133 
immediately. 

O Enclosed is $10.00 ($15.00 Foreign) 


Charge to: O Master Charge VISA 
(Acct. A) — (Exp. Date) 

(Signature) x | 

Мате 

Address 

City State. Zip. 

ROTORWAY AIRCRAFT. INC. 

14805 S. 1-10, TEMPE, AZ 85284 1PS2 
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Science newsfront 
[Continued] 


tellurium. The information is later read by 
aless powerful beam from the same laser. 
The beam passes through the pits and is 
reflected into an electronic light detector 
by a layer of aluminum situated below the 
tellurium. 


Advanced power plant 


In 1977 we reported on preliminary 
progress toward an energy-efficient fuel 
cycle that could take advantage of our 
abundant coal supplies ['"Coal-Based 
Power Cycle," PS, Aug. '77]. Now, accord- 
ing to General Electric Research and 
Development Center in Schenectady, 
N.Y., that research facility is able to simu- 
late realistically the operation of an 
advanced-design power plant, using what 
is known as the "integrated gasification/ 
combined cycle" (IGCC). GE's research 
IGCC facility, shown in the photo above, 
contains an experimental fixed-bed coal 
gasifier that can change one ton of coal 
per hour into fuel gas. The synthetic gas 
feeds into a new cleanup facility, using the 
Benfield system for removing sulfur as 
well as other contaminants and solid par- 
ticles. This step eliminates the need for 
costly and inefficient stack gas scrubbers. 
The gas is then burned in pressurized 
combustion chambers that simulate the 


elements of the combined-cycle genera- 
tion system. In a working power plant, the 
burning gas would power gas turbines to 
generate electricity. Then the hot exhaust 
gases from the gas turbines would 
produce steam to drive steam turbines. 
This combination, together with the elim- 
ination of stack gas scrubbers, should 
result in overall generating efficiency 20- 
25 percent higher than today's conven- 
tional coal-burning plants. 


Growing alcohol 


Is the preparation of ethanol (ethyl alco- 
hol) from plant matter a useful future 
energy option, or is it a chimera because it 
takes more energy to produce than it pays 
back as a fuel? This question, one of many 
in the everlasting alcohol-as-fuel debate, 
has received what may (or may not?) be a 
definitive answer in a new report pre- 
pared for the Department of Energy by 
TRW Energy Systems Division. The report 
concludes that all the petroleum and nat- 
ural-gas inputs—including the motor fuel 
needed to cultivate, harvest, and ship corn 
as well as the energy consumed in the 
production and shipment of ethanol— 
amount to less than the energy value of 
ethanol made from corn in a modern, effi- 
cient, coal-fired distillery. 


Now NRI takes you inside the 


new TRS-80 Model Ill microcomputer 


to train you at home as the 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 

service state-of-the-art 

microcomputers... 

It's no longer enough to be just a 
programmer or a technician. With micro- m 
computers moving into the fabric of our EU COM 
lives (over 200,000 of the TRS-80™ T NN 
alone have been sold), interdisciplin- E 
ary skills are demanded. And NRI 7 
can prepare you with the first 4 
course of its kind, covering the com- 
plete world of the microcomputer. 
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Learn At Home hc ; 
in Your Spare Time im vp ARMS 
With NRI training, the program- " am test and debug systems quickly 
— ang and easily. 
mer gains practical knowledge of hard ОЙУ NET iive you both kindy of 


ware, enabling him to design simpler, 
more effective programs. And, with ad- 
vanced programming skills, the techni- 


training with the convenience of home 
study. No classroom pressures, no night 
school, no gasoline wasted. You learn at 
EN your convenience, at your own pace. Yet 
you're always backed by the NRI staff 
| and your instructor, answering questions, 

giving you guidance, and available for 
special help if you need it. 

You Get Your Own Computer 

to Learn On and Keep 

NRI training is hands-on training, 
: with practical experiments and demon- 

. ee, strations as the very foundation of your 
` knowledge. You don't just program your 
computer, you introduce and correct 
faults... watch how circuits interact... 
interface with other systems...gain a 
real insight into its nature. 

You also build test instruments and 
the NRI Discovery Lab, performing over 
60 separate experiments in the process. 
You learn how your trouble-shooting tools 
Work, and gain greater understanding of 


Training includes new TRS-80 Model III micro- 
computer, solid state volt-ohm meter, digital 
frequency counter, and the NRI Discovery Lab 
with hundreds of tests and experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


new breed of computer specialist! 


the information they give you. Both mi- 
crocomputer and equipment come as part 
of your training for you to use and keep. 

Send for Free Catalog... 

No Salesman Will Call 

Get all the details on this exciting 
course in NRI’s free, 100-page catalog. It 
shows all equipment, lesson outlines, and 
facts on other electronics courses such as 
Complete Communications with CB, TV 
and Audio, Digital Electronics, and more. 
Send today, no salesman will ever bother 
you. Keep up with the latest technology 
as you learn on the latest model of the 
world’s most popular computer. If card 
has been used, write to: 


yi 
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NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016. 


ools 
Unique designs 
do it differently 


Inca 8%-in. planer/jointer 
(above) from Switzerland 
has a roller mechanism 
that attaches above the 
table to change from 
jointing to thickness plan- 
ing. Short, 30-in. table is 
typical of European cabi- 
netmaker style to save 
shop space—extension 
tables are used for large 
materials. The model 
shown sells for about 
$930. The Japanese-made 
Marunaka surface planer 
(right) shaves off thin rib- 
bons of wood, producing 
ultra-smooth surfaces. 
The blade angle adjusts 
between zero and 50 de- 
grees. It even cuts well 
against the grain—no 
sanding afterward, no 
dust, less shop noise. 


A wave of costly 
quality tools from Europe 


and Japan arrives here 


By PAUL BOLON 


Encouraged by Americans’ continu- 
ing enthusiasm for crafts and fine 
tools, foreign tool makers are intro- 
ducing more of their products here. At 
a recent tool show in Atlanta's World 
Congress Center, I surveyed a whole 
range of new imports and found them 
full of surprises: ingenious designs, 
innovative engineering, and unusual 
working techniques. But all this 
doesn't come cheaply. Prices of these 
tools run considerably higher than 

domestic equivalents. 
In my observations and handling, 
Continued 


and trip len 


EXPERIENCE WHAT LIES 
BEYOND THE SPORTS CAR. 
EAGLE SX4. 


(The first sport machine that doesnt always need a road) 


Come, enter the 4th Dimension of driving with the spectacular new Eagle SX/4. 
Experience the near-ultimate in traction and control as all four wheels, not just two, 
power you over good or bad roads, wet or dry roads, even where there are no roads. 
29 4-wheel drive Eagle SX/4 out corners Trans Am in soft sand. Out 

accelerates Mustang Turbo in loose dirt. Out brakes MGB on dry 
grme esrwy. pavement. Plus, Eagle SX/4 beats the gas mileage of all three. Come, this 
new sport machine takes you beyond 1 the ordinary. Eagle SX/4...it's somewhere else. 


Experience driving in the 4th Dimension. АШ 


* Use these figures for comparison. Your mileage may vary due to speed, weather American 
ith. Actual hiqhway mileage will probably be less. Calif. fiqures lower. ү purto 


с. 1981 A.J. REYNOLDS TOBACCO CO. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


cotine av. per cigarette by FTC method. 


tar", 0.5 mg. ni 


0 mg. 
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Imported tools 
[Continued] 


the imports showed a remarkable 
awareness for the dimensions of work. 
All the tools are very compact. Small 
tools fit the hand well and function 
without awkwardness. Big stationary 
tools do not cry out for extra, precious 
shop space. Here are the highlights of 
what I found in Atlanta and what you 
will soon be seeing in larger tool 
stores and catalog supply outlets. 


Planers 


The smoothest wood surfaces in the 
world are produced by Marunaka sur- 
face planers. These tools have a fixed 
overhead knife and a rubber belt drive 
on the table that pulls wood past the 
knife (see photo on previous page). 
The super-sharp knife shaves off a 

Continued 


Japanese saws (above right) cut on the 
pull stroke. Taper of blades is reversed, 
with smaller teeth closer to handles. Gen- 
eral-use saws have two sets of teeth: one 
for crosscutting and one for ripping. Saw 
teeth (right) are cut deeper into the blade 
with much less set. The teeth are filed to a 
point, and edges are sharpened, too. 


Hegner Multi-Cut 2's unusual cutting mo- 
tion is caught in the strobe photograph 
above. The unique yoke system is worked 


by a motor-driven eccentric on the lower 
arm. Rod and spring between the arms 
keep the blade in tension for accurate, 


safe cutting. The lower arm drives a 
bellows that pumps air via a looping plas- 
tic pipe to the work, blowing away dust. 


David Ahl, Founder and 
Publisher of Creative Computing 


You might think the term "creative com- 
puting” is a contradiction. How can some- 
thing as precise and logical as electronic 
computing possibly be creative? We think 
it can be. Consider the way computers are 
being used to create special effects in 
movies—image generation, coloring and 
computer-driven cameras and props. Or an 
electronic "sketchpad" for your home 
computer that adds animation, coloring 
and shading at your direction. How about a 
computer simulation of an invasion of killer 
bees with you trying to find a way of keep- 
ing them under control? 


Beyond Our Dreams 


Computers are not creative per se. But 
the way in which they are used can be 
highly creative and imaginative. Five years 
ago when Creative Computing magazine 
first billed itself as "The number 1 maga- 
zine of computer applications and soft- 
ware," we had no idea how far that idea 
would take us. Today, these applications 
are becoming so broad, so all- 
encompassing that the computer field will 
soon include virtually everything! | 

In light of this generality, we take "appli- 
cation” to mean whatever can be done with 
computers, ought to be done with comput- 
ers or might be done with computers. That 
is the meat of Creative Computing. 

Alvin Toffler, author of Future Shock and 
The Third Wave says, "| read Creative Com- 
puting not only for information about how 
to make the most of my own equipment but 
to keep an eye on how the whole field is 
emerging. 

Creative Computing, the company as 
well as the magazine, is uniquely light- 
hearted but also seriously interested in all 
aspects of computing. Ours is the maga- 
zine of software, graphics, games and sim- 
ulations for beginners and relaxing profes- 
sionals. We try to present the new and im- 
portant ideas of the field in a way thata 14- 

year old or a Cobol programmer can under- 


A REMARKABLE MAGAZINE 


creabive 
competing 


"Ihe beat covered by Creative Computing 
is one of the most important, explosive and 
fast-changing."— Alvin Toffler 


stand them. Things like text editing, social 
simulations, control of household devices, 
animation and graphics, and communica- 
tions networks. 


Understandable Yet Challenging 


Asthe premier magazine for beginners, it 
is our. solemn responsibility to make what 
we publish comprehensible to the new- 
comer. That does not mean easy; our 
readers like to be challenged. It means 
providing the reader who has no prepar- 
ation with every possible means to seize 
the subject matter and make it his own. 

However, we don't want the experts in 
our audience to be bored. So we try to 
publish articles of interest to beginners and 
experts at the same time. Ideally, we would 
like every piece to have instructional or 
informative content—and some depth— 
even when communicated humorously or 
playfully. Thus, our favorite kind of piece is 
acessible to the beginner, theoretically 
non-trivial, interesting on more than one 
level, and perhaps even humorous. 

David Gerrold of Star Trek fame says, 
"Creative Computing with its unpreten- 
tious, down-to-earth lucidity encourages 
the computer user to have fun. Creative 
Computing makes it possible for me to 
learn basic programming skills and use the 
computer better than any other source. 


Hard-hitting Evaluations 


At Creative Computing we obtain new 
computer systems, peripherals, and soft- 
ware as soon as they are announced. We 
put them through their paces in our Soft- 
ware Development Center and also in the 
environment for which they are intended — 
home, business, laboratory, or school. 

Our evaluations are unbiased and accur- 
ate. We compared word processing printers 
and found two losers among highly pro- 
moted makes. Conversely, we found one 
computer had far more than its advertised 
capability. Of 16 educational packages, 


only seven offered solid learning value. 

When we say unbiased reviews we mean 
it. More than once, our honesty has cost us 
an advertiser—temporarily. But we feel 
that our first obligation is to our readers and 
that editorial excellence and integrity are 
our highest goals. 

Karl Zinn at the University of Michigan 
feels we are meeting these goals when he 
writes. "Creative Computing consistently 
provides value in articles, product reviews 
and systems comparisons ...ina magazine 
that is fun to read." 


Order Today 


To order your subscription to Creative 
Computing, send $20 for one year (12 
issues), $37 for two years(24 issues) or $53 
for three years (36 issues). If you- prefer, 
call our toll-free number, 800-631-8112 (in 
NJ 201-540-0445) to put your subscription 
on your MasterCard, Visa or American Ex- 
press card. Canadian and other foreign 
surface subscriptions are $29 per year, and 
must be prepaid. We guarantee that you 
will be completely satisfied or we will re- 
fund the entire amount of your subscrip- 
tion. 

Join over 80,000 subscribers like Ann 
Lewin, Director of the Capital Children's 
Museum who says, "| am very much im- 
pressed with Creative Computing. |t is 
helping to demystify the computer. Its arti- 
cles are helpful, humorous and humane. 
The world needs Creative Computing." 


creabive 
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Attn: Eleanor 
P.O. Box 789-M 
Morristown, NJ 07960 
Toll-free 800-631-8112 
(In NJ 201-540-0445) 


Makita's cordless saw is the first of its 
kind. The little high-torque saw turns at 
only 1,000 rpm, but has no trouble cutting 
34-in. boards—about maximum capacity 
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for the 3%-in. blade. A rechargeable bat- 

tery is enclosed in the saw’s handle. A kit 
with saw, battery, and recharger costs 
approximately $130. 


Imported tools 
[Continued] 


continuous ribbon of wood just a few 
thousandths of an inch thick, leaving 
a slick, shiny surface. A surface 
planer only, the Marunaka is not a 
substitute for a jointer, which can 
take off more wood much faster, But 
you can use the Marunaka and forget 
sanding. The 110-mm (4: in.) capaci- 
ty Mini Super-4, the smallest model, 
sells for $1,695. 

The Swiss-made Inca combination 
thickness planer and jointer seems to 
be the first successful marriage of 
these two tools. The 8%-in. model is 
basically a jointer. To switch from 
jointing to planing, you just slide the 
guide out of the way and bolt on an 
overhead roller attachment (see photo 
on opening page). It takes only about a 
minute to make the change. 

Inca's 10%-in. planer/jointer is 
more of a combination tool. Jointing is 
done in the usual way on the top table, 
and planing is done through the body 
ofthe machine, with the cutters above 
the work. No changeover is needed 
with this tool. 


Hand tools 


The design of Japanese saws and 
chisels is ancient, but the technology 
Continued 


Faces of Japanese chisels (left) reveal 
their character. Springy soft steel (dark 
area on bevel) transfers force to the hard- 
er-steel cutting edge. Half-inch chisels 
cost $8 to $15, depending on quality. 


Inca's table saws (below) have small 
tables by American standards, but exten- 
sion rails can enlarge them to almost six 
feet wide. Since the table tilts for beveling, 
the horizontal-mount motor is freed for 
disc sanding and boring—especially with 
the mortising table (below right). 
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Hydraulic Log Splitter 
PARTS ALSO AVAILABLE TO "BUILD YOUR OWN” 


10-1/2 tons splitting force 

Fast splitting cycle ( 10-sec.) 

Splits logs up to 26" long 

5 hp BRIGGS gas engine 

Powerful 2-stage hyd. pump 
^ Detent control valve returns 

to neutral automatically 


| $783.50 F.0.8, Lincoln 


* Split wood for your own use, split logs 
! for profit, earn money on rentals. Built 
TU “a. from finest quolity components. 


ьс © "BUND-YOUR-OWN". Sove Money! Top 
m Caner Quality components at lowest prices. 5ee ouf 
= Stamps catolog. 100's of other items, BIG SAVINGS! 


SURPLUS CENTER EXTANT суз. 0501 
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| Record telephone conversations in your 
office or home. Connects between any 
| cassette or tape peaa, eM our 
j telephone or telephone LINE, Starts. 
б automatically when phone pred 
Records both sides of conversation. 


2 Stops recorder when phone is hung up. 
| This device is по! an answering service. 


Super Powertul 


Wireless Mic 


| 10 times more powerful than other mics, 
гани up to ‘a mile to any FM radio. 


y to assemble kit. 15V battery (not incl.) 


Сай (305) 725-1000 or send $18.95 + $1.00 shipping per item ' | 
to USI Corp., Р.О. Box P$-2052, Melbourne, FL 32901. | 
] COD's accept. For catalog 


of transmitters, voice scramblers 
and other specialty — enclose $2.00 to USI Corp. 


Mow З acres in an hour. Plow 8" deep. Front load '4-ton bucket loads into a pick-up. 
Till, cultivate. bulldoze, blow snow...get your tough jobs done fast! 

Power King's dependable cast iron engine provides high-torque workpower. 
Rugged, all-gear drive delivers nearly 100% of engine power to big. ground-gripping 


drive wheels.. 


.squeezes more work out of every drop of fuel. Ground clearance 


up to 19" lets you cultivate tall crops and work in rough ground. 
Get American-made Power King in 12, 14, 16 and 18 hp models and over 20 man-sized 
attachments. See your Power King Dealer for a test drive or write for free catalog. 


c-7! 


ONE TOUGH TRACTOR 


ENGINEERING PRODUCTS CO., INC. 1005-A2 ANOKA AVE., WAUKESHA, WI 53186 
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Imported tools 
[Continued] 


behind them is completely modern. 
Made of laminated, hand-wrought 
steel, Japanese saws cut on the 
pull stroke. The blade is in tension— 
instead of in compression as on West- 
ern saws—so it is quite thin. And since 
the saw doesn't need a heavy, rein- 
forced back, a second row of teeth of- 
ten is cut into the saw's other edge. 
Most saws sell for under $20, but pro- 
quality models cost about $45. 

Similar metallurgical ingenuity is 
evident in Japanese chisels. Soft steel 
is laminated as a backbone to the cut- 
ting steel to cushion the force from 
hand or mallet. The steel of the cut- 
ting edge is brittle and hard, better 
suited to maintaining a keen edge. 

Makita's small power tools are 
famous for their compact design and 
heavy-duty capacity. In Atlanta the 
company showed its 3%-in. battery- 
powered saw—the first cordless saw 
ever (see photo on preceding page). 
The little high-torque model is no toy; 
it can readily cut through %4-1n. 
stock. 


Shop tools 


Until 30 years ago, most table saws 
had a tilting table for making bevel 
cuts. Due to the considerable use of 
large sheet materials, such as ply- 
wood, saws here became heavier, with 
larger tables and a tilting arbor for 
beveling. In Europe saws remained 
small, with tilt tables. The tilt-table 
arrangement has one advantage over 
tilt-arbor models: The powerful saw 
motor can easily be adapted for heavy 
horizontal boring jobs. Inca has built a 
fine side table into its table saws, 
principally for mortising. Mortise cut- 
ting is managed with two hand levers, 
which allow you to adeptly move stock 
across and into the bit (see photo on 
previous page). Inca's 7!/-in. saw with 
mortising table sells for about $830. 

The German-made Multi-Cut 2 jig- 
saw uses a simple eccentric to drive its 
yoke in an up-and-down motion (see 
photo). Long arms keep the blade in 
constant tension, so the blade is much 
thinner than on other jigsaws. The 
thinner blade produces extremely 
fine, controlled cutting, and it can 
take tremendous abuse without snap- 
ping. In short, the saw provides supe- 
rior cutting capability and safer oper- 
ation. Price is $770 with stand. 


FOR MORE INFORMATION 


Inca saws and jointer/planers: Garrett Wade, 161 Ave. of 
the Americas, N.Y. NY 10013; Highland Hardware, 1034 
N. Highland Ave. N.E., Atlanta GÀ 30306; Anson Indus- 

tries, 4115 San Fernando Rd., Glendale CA 91204. Jap- 

anese tools: Woodline, 1004 Central Ave., Alameda CA 
94501; Makita, 650 Hadley Road, So. Plainfield NJ 
07080. Hegner jigsaw: Automatic Lubrication, Inc., 2735 
Tanager Dr., Wilmington DE 19808. Marunaka planers: 

Southwest Machinery, 9507 Santa Fe Springs Rd., Santa 
Fe Springs CA 90670. 
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MOTORCYCLING 


By RAY HILL 


1981 Yamahas—new machines, 
innovative engineering 


At a recent dealer-press preview of the 
1981 Yamaha lineup, the big Japanese 
motorcycle maker displayed a staggering 
array of machines. In addition to produc- 
ing several new bikes, Yamaha has also 
made many interesting technical innova- 
tions. In the new-model department: 

Two V-twins. Good handling, high 
torque, economy-these were some of the 
features Yamaha had in mind with the 
XV750H and the XV920RH. Both in-line 
twins have cylinder angles of 75 degrees. 
Engineers say this layout provides an 
optimum combination of engine height 
and length, allows an ideal amount of 
space for carbs and intake components, 
and requires no complex, heavy balancer 
system. 

Each engine is only 15 inches wide at its 
widest point. Two connecting rods are off- 
set less than an inch on a single crank pin. 
The 750 uses a shaft drive. The 920 has an 
enclosed-chain final drive. 

An interesting side note: As this went to 
press, Kenny Roberts, two-time AMA 
grand-national champion and three-time 
500-cc road-racing world champion, was 
considering the possibility of doing some 
American dirt-track racing again, using a 
modified version of the new V-twin. 

Two sporting bikes. Kawasaki's KZ 550 
was the undisputed king of this class last 
year. But it will probably have stiff compe- 
tition this year from Yamaha's Seca 550. 
Reportedly weighing only about 430 Ibs. 
with a full tank of gas, the four-cylinder 
DOHC four-stroke looks as if it will be a 
sellout even before it hits the showroom 
floors. 

stylishly designed with a quarter fair- 
ing, Seca 550 seems to be the ideal 
machine for the person who likes to bend 
a midsize bike through curving back 
roads. It also looks like it would make an 
excellent box-stock road racer. 

The 550's bigger brother is Seca 750. It 
also has a DOHC four-cylinder power 
plant, which drives the rear wheel with a 
shaft. It appears that with Seca 750, Yama- 
ha is aiming at the 750-cc chain-driven 
sporting bikes from Kawasaki, Suzuki, and 
Honda. 

Water-cooled YZ125. Motocross is a 
tough sport—on riders and machinery. By 
the end of a long moto, an air-cooled 
engine can lose several horsepower be- 
cause of heat. With water cooling, that 
horsepower loss is minimized. A radiator 
is mounted in front of the triple clamps. At 
10,000 rpm, coolant is recycled through 
the engine in less than three seconds, 
Yamaha engineers say. 


YZinger. This is for the youngsters, 
especially those of preschool age. It has a 
docile 49-cc two-stroke reed-valve power 
plant with capacitor-discharge ignition, 
shaft final-drive, and automatic clutch. 
Maintenance is minimal. So the little peo- 
ple can go out and have fun, and learn 
basic riding skills at the same time. 

In the innovative-technology depart- 
ment, Yamaha has done several things. 
Some of the more outstanding: 

YEIS (Yamaha Energy Induction Sys- 
tem). This is a fancy-sounding name for a 
simple device that increases low- and 
mid-range power on the IT250 and YZ250 
two-stroke dirt bikes. Basically, it's a hose 
connected to the top of the intake mani- 
fold between the carb and reed valve. The 
hose runs to a small plastic chamber. 
Hose diameter and length, and chamber 
volume, are carefully calibrated to the 
engine. 

The device smooths out air-induction 
fluctuations in the intake track, drawing a 
smoother flow of fuel into the airstream. 
Every time the reed valve opens, there's 
an air-fuel charge waiting to enter imme- 
diately. 

YICS (Yamaha Induction Control Sys- 
tem). This is on the 550 and 750 four-cyl- 
inder engines. It is Yamaha's method of 
swirl combustion—for better combustion 
efficiency, which Yamaha says translates 
into better performance and improved 
economy. Yamaha accomplishes this 
with a small sub-intake port located in 
each conventional intake port. The sub- 
intake port enters the normal intake port 
just above the intake-valve seat and is 
angled so the fuel-air charge is swirled 
around the cylinder. Yamaha says testing 
has shown an average fuel saving of 
about 10 percent. 

Computerized | monitoring system. 
Found on Seca 750, this system monitors 
the kickstand, brakes, oil, battery, head- 
light, taillight, and fuel. The appropriate 
warning light on the instrument panel 
lights if there is a problem with one of 
these. A microcomputer, several sensors 
placed at strategic areas, and an LCD dis- 
play panel make up the system. 

Anti-dive suspension. This ingenious 
system is designed to reduce front-fork 
dive during hard braking. Basically, the 
system works like this: When the front 
brake is applied, it triggers valving in the 
fork leg that reduces the flow of fork oil 
through its damping orifices as the fork is 
compressed. The system is designed, 
however, so the fork leg operates normal- 
ly if a bump is encountered during hard 
braking. 

Unified brake system. Found on the 
X$S1100LH, this system allows the rider to 


operate both front and rear brakes by 
depressing only the rear-brake pedal. The 
rear master cylinder operates both the 
rear calipers and the left-front caliper. A 
proportioning valve is used to prevent 
braking the rear wheel harder than the 
front-a common problem among inexpe- 
rienced riders trying to coordinate front- 
and rear-wheel braking. If extra braking of 
the front wheel is desired, the front-brake 
lever operates the right-front caliper inde- 
pendently of the rear-brake pedal. 


Reflective vest 


If you do a lot of night riding, a reflective 
vest is worth considering. One | recently 
received in the mail looks as if it should 
work well. It's called the See-Me Vest. It's 
sturdily constructed, and the reflective 
stripes show up brightly when headlights 
shine on them. The price is $15.95. From 
Conspicuity, Inc., 5435 N. Lawler Ave., 
Chicago, Ill. 60630. 


Honda 750F won the open-production 
class in grueling 30-hour WERA race. Here 
team captain and PS staffer Ray Hill pilots 
it through a fast right-hand turn. 


World's longest road race 


Near the end of each year, the world's long- 
est and toughest road race is held at the 
North Carolina Motor Speedway, near 
Rockingham, N.C. Motorcycles go full tilt 
for 30 hours around the same track that 
Richard Petty and the NASCAR boys often 
battle on. Unlike cars, though, motorcy- 
cles use the infield course as well as the 
banking. Speeds can range from well over 
120 mph to as low as maybe 30 mph— 
which means a lot of wear and tear on 
tires, brakes, engines, and riders. This 
year 22 machines started—17 finished. 
Not bad for such a long race. 

The Western-Eastern Roadracing Asso- 
ciation, which runs this race, also holds a 
series of shorter endurance events 
throughout the year—ranging in length 
from four to 12 hours. If you like street 
riding, have no desire to sprint race, but 
would still like to get out on a race track— 
endurance racing is a great way to do it. 
For more information, write WERA, P.O. 
Box 513, Wayne, Pa. 19087. 


Check those tires 


A recent study done for the National High- 
way Traffic Safety Administration found 
that vehicle failures account for nine per- 
cent of single-vehicle accidents, and most 
failures are due to faulty tires. Replace 
tires before they get bald. And check tire 
pressure before you ride. That way you're 
much less likely to become a statistic. Els] 
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AVILYN: 
So your videodeck 
won't pay for the 
sins of your videotape. 


On the surface, videotape is 
the picture of innocence. But 
if its microscopic oxide parti- 
cles and binder are not of the 
highest quality, loose oxide 
particles may shed into the 
works of your videodeck. And 
oxide shedding has been the 
downfall of a good many 
videodecks. 

Super Avilyn is different. It's 
a super-refined videotape 
especially developed by TDK. 
Super Avilyn particles are 
virtuaily inseparable from their 
strong binder. They stick to the 
tape as your videoheads spin 
at 1800 rpm. Pictures stay faith- 
ful to the original. Virtually no 
drop outs or color loss. Bril- 
liance and crispness from be- 
ginning to end. Even during 
six-hour play, when the tape 
moves at a bare .43 inches 
per second. 

Before we told you all this, 
you could have innocently hurt 
your tape deck. Now that you 
know all about Super Avilyn, 
it would be a sin to use any- 
thing else. 
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The Vision of the Future 


“SAY SMOKEY-" 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Diesel problems 


We have a 1979 half-ton pickup (Chevy 
Silverado) with the converted gas engine 
General Motors calls a diesel. | under- 
stand that this is the same engine used in 
the Oldsmobile. Since we expected at 
least 125,000 to 150,000 miles before a 
major overhaul, we were much surprised 
when—at just over 50,000 miles—the rear 
main bearing froze, causing a rod to go 
through the oil pan. 

GM now tells us this is a lot of miles, 
and we shouldn't be surprised. But we 
certainly did not expect to replace any- 
thing this major, costing over $2,000 for a 
short block, oil pump, crankshaft, new oil 
pan, and labor. We changed oil every 
3,000- 4,000 miles and the fuel filter every 
8,000 miles. 

We've heard of several other owners 
who had this same problem, but at less 
than 12,000 miles, so it was covered under 
warranty. 

The fuel injector failed within less than 
100 miles. The power brakes and steering 
unit had defects that showed up at 35,000 
miles. Our extended warranty policy cov- 
ered these. 

This truck has been out of service over 
seven weeks since we bought it. We used 
it on a route of approximately 250 miles 
per day with a maximum load of 1,100 
pounds. 

Would you say the life expectancy of 
this engine is under 70,000 miles, or do 
you think a defect caused this to hap- 
pen? | 

Being in the trucking business for over 
40 years, we know how to take care of our 
equipment. Needless to say, we have 
probably purchased our last GM truck or 
car. 

G.M. Burnett, Christopher, Ill. 


Unfortunately, my personal experience 
with this engine and the letters and phone 
calls l've had have been bad. 

/ expect Chevy to have its own diesel 
next year, and Olds and Caddy will make 
their engines more reliable. Foreign die- 
sels are not without problems, either. As 
you know, making reliable diesel engines 
is possible in the trucking business. A half 
million miles with no problem is common. 
But can it be done cheaply with light 
engines, and without great performance 
loss? 


Keep it or sell it? 


| have a 1978 Ford Granada. It has 25,000 
miles on the odometer. On trips | get up to 
25 mpg and average 22 mpg. | change oil 
and filter every 6,000 miles. 

The car is like new, but trade-in value is 
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dropping fast. Should | buy a new car 
when this one works so well? 
J.T. Flanagan, Townsend, Ga. 


With the mileage you get, l'd hold on to 
the car till either 100,000 miles is passed 
or a major repair expense develops. The 
average American invests too much mon- 
ey in surface transportation just trying to 
keep up with his neighbors. The real 
game is to aim for minimum cost per mile, 
and the key to winning is to start with a 
good model, practice thorough preven- 
tive maintenance, drive sensibly, and 
hang on until maintenance costs become 
too high. 


Engine keeps dying 


| have a '79 Plymouth van—360 engine, 
automatic transmission, and approxi- 
mately 15,000 miles on the odometer. For 
the past several months, during fast accel- 
eration from 20 to 75 mph, the engine 
has stumbled and sometimes died. At 
steady speeds, too, it hesitates and sput- 
ters, as if it's out of gas. | have tried every- 
thing: installed a new fuel pump, re- 
moved the gas filter from the gas tank, 
replaced the in-line gas filter, put in a new 
carb, with tuneup and carb adjustment. | 
need your help. 
Could it be electrical trouble? 
Larry Bultman, Okawville, lll. 


Yes, very possibly. And it could be rough 
to find the cause. Check all electrical con- 
nections. Push them together. And with 
nut or screw connections, actually turn 
them to make sure they are tight. The best 
way is to get the problem to occur, then 
jump in with an ohmmeter. But that's 
rough 20 miles down the road. 


Hesitation problem 


| have a '78 Pontiac Bonneville with a 301- 
cu.-in. engine and two-barrel carb. | have 
taken it back to the dealer a number of 
times because it hesitates when accelerat- 
ing from a dead stop. The dealer and his 
chief mechanic have driven it and agree 
that the problem exists. They went over 
the carburetor and found a cracked vacu- 
um hose. But replacing the hose didn't 
help. What's wrong? | 

A.J. Denger, Dayton, Ohio 


/ suspect a weak accelerator-pump shot. 
Carb specs tell you how many cc's a shot 
should produce. Pull the carburetor and 
check it. 


Wants long-duration ignition 


In the September issue of POPULAR SCIENCE, 
in the article about your three-cylinder 


engine, you mentioned replacing the 125- 
microsecond ignition with a 1,000-micro- 
second type. 

Would my ‘69 Merc 429 engine and ‘72 
Chevy 350 engine benefit from this 
longer-duration ignition? 

Lou Voyles, Reynoldsburg, Ohio 


/ think so. The Accel Division of Echlin 
sells a retrofit kit that fits about anything. 
Check at hot-rod supply stores. They are 
most likely to carry it. 


An unhappy mechanic 


I'm a professional mechanic and l've been 
in the business for 15 years. Here's my 
problem. 

On all the new '79 and '80 GM cars with 
V8 or V6 engines, the carbs are plugged 
and cannot be adjusted—they're set at the 
factory. That's okay when the car is new, 
but what about after it goes a few miles? 
Any mechanic can see that it's running 
too lean. 

| know if | could open up the jets on the 
carb a little the cars would run a lot better. 
They run well, but not well enough for 
me. 

Ira Finkelstein, Valley Stream, N.Y. 


They run pretty well for an hour and 
sometimes for a couple of months. The 
real trouble is EGR, spark and tempera- 
ture sensors, hose and wire condition, 
and little solenoids. Valves and relays 
aren't too rugged and give trouble. And 
worse, the trouble comes and goes. 

My experience has been that putting a 
little more fuel in doesn't make the trouble 
go away. Five years ago it seemed to help 
a lot, but not today. The best you can do is 
learn all the systems thoroughly, keep up 
with the factory bulletins, and keep every- 
thing adjusted to specs. 


Hard shifting 


| have a 1979 Dodge Colt with front-wheel 
drive. Whenever the car has not been driv- 
en for several hours, it is difficult to shift 
the transaxle into second while moving. It 
often crunches, especially in cold weath- 
er. If | pause for a second between gears, 
the problem is less severe. 

Also, when cold, it is virtually impossi- 
ble to shift into first unless the car is at a 
complete standstill. Both problems seem 
to disappear after driving for several 
miles. Third and fourth gears never cause 
any problems. 

Both the dealer and the area service rep 
last year claimed that this is normal and 
said not to worry as long as the problem 
disappears after a few miles. What do you 
think? Would a synthetic SAE 90 grease 
help? 

John Anderson, Jamestown, N.Y. 


A lighter lube should help. 

Each month in POPULAR SCIENCE бека» 
Yunick answers questions оп cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say Smokey—' ', Popular Science, 380 
Madison Ave. New York, N.Y. 10017 
Questions cannot be answered by mail 


Now you can lighten your workload 
anywhere you work 

With a Canon PalmPrinter. 

It gives you clear, legible printout on 
plain paper tape—easy to read and write 
on. Plus a highly visible 10-digit display. 

A live memory, too. Even a protec- 
tive compartment for the tape. 

And now Canon offers you a choice 
of four PalmPrinters. 
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One right for any pocketbook, 
any purpose. 

The popular P5-D and feature- 
packed P7-D, both with rechargeable 
NiCd batteries. The cost-efficient P3-D 
which runs on regular penlight 
batteries. Or the new super-compact 
rechargeable P6-D. 

Canon PaimPrinters. There's one just 

right for your palm. 


Where quality is the constant factor. 


Canon PalmPrinter__ 


Canon U.S.A., pese эпе Сат 2n 
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FREE BLUEPRINTS and 


| —for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Readin 
as a means of trying out Chicago Tech's 
home-study Builders training. Learn how 
you can master Plan Reading—Estimat- 
= und the practical details of all types 
of construction in your spare time at 
home. Mail coupon below or phone 
TOLL FREE—see how you, too can pre- 
pare for a better job—higher income, or 
start your own contracting business. 

e PHONE TOLL FREE (24 HRS.) 

1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
1737 S. Michigan Avenue, Chicago, IIl. 60616 


| CHICAGO TECH/School for Bullders Veterans 
i PS-21 1737 S. Michigan Ave., Check 

| Chicago, Ill. 60616 Here Г] 
1 Please mail me a Free Trial Lesson, Blueprints 
l 

1 

i 

| 

1 
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and Builders Catalog. | understand there is по 
obligation—no salesman will cali. 


NAME — 
ADDRES : 
CITY. STATE ZIP 
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From Italy... The Ultimate in 


HISTORIC SHIP 
REPLICA KITS 


Frame and Plank Construction 


World famous SERGAL and 
MANTUA kits: large magnificent 
replicas (up to 51" long) with 
beautiful walnut planking and com- 
ponents and cast-brass details. 
Virtually museum pieces when 
completed. Large-scale plans, En- 
glish instructions, all materials in- 
cluded. Also, hundreds of other 
superb Italian kits, plans and ac- 
cessories. 

Send for 68-page full-color catalog, 
only $3, refunded with first order. 


MAIL THIS COUPON TODAY! 


MODEL EXPO, INC. 
23 Just Road, Fairfield, NJ 07006 


Please send full-color catalog. 
$3. check enclosed. 


Dept PS-2 


State р Zip | 
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TRIAL LESSON 


Updated 
sundial 


The ancient Persians, Egyptians, and 
Greeks all developed a similar time- 
keeping instrument: the sundial. By 
reading where the sun's shadow fell 
on the dial they got a local, apparent 
time estimate. Since the time esti- 
mate depended solely on the relative 
position of the Earth to the sun, the 
sundial became obsolete with the 
development of standardized time. 

The Twentieth Century Sundial by 
Curtis Adams, however, has finally 
made the sundial accurate. Using a 
computer and analytical geometry, 
Adams has solved the equation of 
time—the difference between appar- 
ent time and mean time. Solving this 
equation enabled him to create an up- 
to-date, accurate sundial. 

The Twentieth Century Sundial is a 
glass cylinder nine inches high with a 
V notch cut into the top of the paper 
Adams inserts into the dial and on 
which he's drawn a computer pro- 
gram. Figure-8 hour lines and saddle- 
shape day lines delineate the pattern 
the sun's shadow traces during the 
year. The shape of the lines varies 
with latitudinal differences, so Adams 
must know where you live to make 
your sundial. 

To set up the dial, you first align the 
reference marks on the brass plate 
with those on the cylinder. Then you 
mount the dial on a pedestal (such as a 
candlestand), and screw the brass 
plate to the pedestal. The standard 
dial is south facing, but if you've no 
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south-facing window, Adams can 
write a program that lets your dial 
face the direction you wish. 

You rotate the dial until the V 
notch faces the sun and align the bead 
of light (an inverted V) that appears 
on the other side of the cylinder on the 
appropriate hour line (12:00 noon is 
the best time to set it up). Your dial is 
now in operation. Remember, though, 
if you set up your dial during day- 
light-saving time, you'll have to add 
an hour for standard time. 

By drawing figure-8 hour lines, 
Adams has taken care of the seasonal 
adjustments necessary because of the 
changes in the angle at which sun- 
light strikes the Earth. From January 
to June the bead of light travels along 
one portion of the lines. From June to 
December the light traces a path 
along the opposite portion. 

The day, or declination, lines on the 
dial can be any you wish: birthdays, 
days of the Zodiac, solstice, equinox, 
etc. On days for which a line is drawn, 
the light travels across the dial along 
those lines. 

The Twentieth Century Sundial 
sells for $159.95. It must be used 
indoors because the paper the pro- 
gram is written on isn't waterproof. 
Adams also makes a less expensive 
dial, called the Time Tube. It's acrylic, 
does not come with a brass plate, but 
is weatherproof. Its hour lines (in- 
scribed on the acrylic base) are not fig- 
ure 8's so it has to be flipped over in 
January and June to keep time accu- 
rately. The Time Tube costs $69.95. 

Adams also makes custom dials. 
These are set in the middle of a bright- 
ly colored stained-glass design. The 
hour and day lines are silk-screened 
onto an etched-glass disc, eighteen 
inches in diameter. You bond the dial 
onto a window and it can be read from 

| either indoors or 
outdoors. But 
only sundial- 
philes need or- 
der: They start at 
$3000. All dials 
can be ordered 
from Curtis Ad- 
ams, 20th Cen- 
tury Sundials, 
2954 N.W. Angel- 
ica Pl., Corvalis, 
Ore. 97330.—Ed 
Moslander 


High noon in New 
York is shown on 
Twentieth Century 
Sundial, though 
real time is 1 p.m. 
This dial was set 
up for daylight- 
saving. 
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Solar-Powered Watch* 


Guaranteed to outperform any watch sold 
loday...or costs you nothing! 


The Sunwatch; acclaimed as 
the most accurate, most 
versatile, most rugged 
watch ever made. 


These features make all other 
watches obsolete: 


e No resetting of calendar, not even in 
leap years 


Space age accuracy 
Now youll never worry about accuracy again. Because 
the Sunwatch will keep you on time for the rest of your 
life. (Accurate to within 1 sec. per month.) 

Solar age efficiency 

Miniature solar cells automatically convert suniight, 
daylight or ordinary bulb light into usable energy for 
storage. The solar calls last virtually forever. So youll 
never replace a watch battery again. 

Programmed for over a century 

The built-in computer on a chip will always display the 
correct time date and month. Also, it automatically 
adjusts the watch calendar for long and short months, 
leap years and its programmed until the year 2100! 
Easy to read 

The natural side-view display lets you tell the time, day 
and date without twisting your arm into an uncomfort- 
able position. 

Numbers always visible 

Four varying light intensities are built into the viewing 
display, allowing the Sunwatch to adjust automatically 
to any light. This means you can always read it, even 
in the brightest sunlight. 

10 Display functions 

The Sunwatch is capable of displaying the following 
information: hours * minutes * seconds * months * date 
* day * leap year * speed calibration • AM/PM indicator 
* seconds count-off. 

Extreme accuracy 

Unlike other electronic watches using tuned crystals to 
control timing accuracy, the Sunwatch incorporates a 
unique, programmable, microcircuit synthesizer to 
make it the first watch in history that is accurate to less 
than 1 second per month. Thats 5 times more accurate 
than the latest quartz Accutron. 

The Power Source 

Tiny silicon power cells, which are constantly being 
energized by natural sunlight, daylight or an ordinary 
light bulb keep the Sunwatch energy storage system 
charged. Should the watch not be exposed to light, it 
will continue to operate for months on stored power. 
The most indestructible watch in the world 
The workings of the watch: solar panels, energy cells, 
quartz crystal, computer on a chip, etc., are all perma- 
nently sealed in a Lexan module. This module is so 
unique its protected by U.S. and foreign patents. 
Completely waterproof 

Leave the Sunwatch in salt water for months. Dive with 
it in depths up to 750 feet. There are no openings — 
magnetic slide bars activate all functions. With Sun- 
watchs exclusive, permanently sealed Lexan module, 
there are no ‘O° rings or seals to leak. 


Shock resi А 
You can crash it into а rug- эш: йын brick wall at 90 
mph with no noticeable effect. Wear it while doing 
heavy work, exercise or any strenuous activity. 
Temperature resistant 

Put the Sunwatch in boiling water for 30 minutes, 
freeze it in a block of ice for a year. Extreme tempera- 
tures will not damage your Sunwatch. 

Pressure resistant 

There are no air spaces inside the Sunwatch. There- 
fore, it is not susceptible to high pressures such as 
might be encountered diving to great depths. 
The perfect watch for a lifetime 

Imagine split-second accuracy for the rest of your life. 
Sunwatch is a virtually indestructible, beautifully 
styled, space-age timepiece, and it's available in three 
exciting finishes: Hrushed stainless steel, Gold tone 
stainless steel, or a Durable black finish on stainless 
steel. All Sunwatches come with a matching stainless 
steel band with removable links and adjustable clasp. 
Made in the United States 

The Sunwatch, designed by Hoger Hiehl, was being 
worn by its inventor nearly a year before the first 
electronic digital watch was even available to the gen- 
eral public. Since that time constant engineering evalu- 
ations and design improvements have been made on 
the Sunwatch to incorporate the latest in digital micro- 
circuit and solar power technology. Thus the Sunwatch 
today represents state-of-the-art electronics technology. 
It is built to the same rigid standards practiced by the 


manufacturer in creating sophisticated computer micro- | 


circuits for the U.S. Government and other major 
users of these components. 


* A word about other "Solar Watches’ 
Roger Riehl, designer of the Sunwatch, states that 
there is no other completely solar powered watch on 
the market today. Claims of solar power by other watch 
manufacturers are based on the use of a small solar 
cell. Due to their limited size, these cells can be proven, 
in technical terms, to be of virtually no significant value 
in extending the life of a watch battery. For this reason, 
all other so-called “solar watches’ must have replace- 
able batteries. The Sunwatchs power storage system, 
however, need never be changed and is, in fact, perma- 
nently sealed to withstand abuse and the elements. 


STAINLESS STEEL CASE 
- SEALED MICRO 
ELECTRONIC 
MODULE 
J (NO OPENINGS 
^ OF ANY KIND) 
CONTAINING: 
SOLAR CELLS 
POWER 
STORAGE SYSTEM 
VISUAL DISPLAY & 
| EXCLUSIVE SUNWATCH 
MICRO-CIRCUIT 
MAGNETIC SENSORS 


Unique and memorahle gift 
Available in a special gift box (see order form) the 
Sunwatth makes an ideal gift for special holidays, 
birthdays, graduation, Fathers Day, etc. Perfect for 
business people, commuters, teachers, athletes and 
sporstmen, who require split second accuracy 

Free custom engraving 

At your request, each Sunwatch will be hand- engraved 
with the name you specify. 
Limited Warranty is your protection 
The Sunwatch is covered by a 2 year limited warranty 
issued by Hiehl Time Corporation (manufacturers of the 
prestigious Synchronar 2100) and included with your 
watch. A copy of the warranty may also be obtained 
free of charge by writing to Hiehl Time Corp., 53 5. 
Jefferson Rd., Whippany NJ 07981. This warranty 
gives you specific legal rights, and you may have other 
rights which vary from state to state. 


15 Day no risk trial offer 

Order your Sunwatch today and use it for 15 
days. Then, if you are not completely satis- 
fied return if for full money back. 

CREDIT CARD ORDERS CALL 

TOLL FREE 800-228-2626 

NEB. Residents Call 800-642-8777 

OR MAIL THIS NO RISK COUPON 


V RIEHL TIME CORP 


| 535. Jefferson Rd., Dept. 7-A, Whippany, NJ 07981. 
{ Please send та: 
Brushed Stainless Steel Sunwatches 


i м at $129.95 each 
Black Finish on Stainless Steel Sunwatches 
|| at $159.95 each 
[ — — — Gold Tone Stainless Steel Case Sunwatches 
at $159.95 each. 


— 24 Hour (Military Time) $10.00 Additional. 

= Gift Boxes at 54.95 each. 

| Please add $3.95 per watch shipping and insurance. 
Enclosed is $ Check or Money Order 

i INJ. Residents add appropriate sales tax’ 

i CHARGE IT: (Check One) 

j Г] Master Charge CO VISA (BankAmericard) 


Banks 


Credit Card# 
| Exp. Date 


і Issue Date 

j Signature . 
Name to be engraved — 

i Name 

| Address н 

City/State’ Zip 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


New Oil News. The owner’s manual for 
my '76 Kawasaki KZ-400 specifies the 
use of an SAE 20W-50 high perfor- 
mance motor oil. What is the difference 
between Pennzoil 4-Stroke Oil and 
Pennzoil 20W-50? 


P.E.S., Elkton, SD 


Pennzoil Z-7 SAE 20W-50 and 4-Stroke 
Motorcycle Oil contain the exact same 
performance rating and are inter- 
changeable. Both of these oils have been 
incorporated into a new label -GT Per- 
formance Motor Oil SAE 20W-50. 
Pennzoil's new product line signifies a 
commitment to continued innovation 
and improvement of lubricants to benefit 
our motor oil customers. This new GT 
Performance Motor Oil in SAE 20W-50 
is perfect for your Kawasaki. 


Testing 1-2-3. What do you think of 
the reliability of motor oil tester kits? 
Their advertisements claim that only 
one drop of oil is needed to determine 
how good the oil is. 

ED.S., Farragut, IA 


The motor oil tester kit you refer to is no 
doubt a blotter test. This type of test is 
helpful in determining solid contami- 
nants such as fuel soot which is dis- 
persed in the oil sample. However, it 
cannot tell you how good the oil is for 
continued use or when to change, with 
any degree of reliability. After 94 years 
in the business, our laboratory still re- 
quires a sample of the used oil to run the 
American Society of Testing and Materi- 
als recognized tests. 


A Timely Idea. I am a patrolman with 
the Neosho Police Department. The 
department has 6 high mileage cars. 
I’ve made a suggestion to the city coun- 
cil that in order to reduce motor repair 
and replacement, they should install 
hour meters in the cars, and change oil 


by the hours. Patrol units spend a lot of 


time idling, and this idling time is not 
recorded on the odometers. Do you 
think I’ve offered some positive 
advice? 


EG.B., Neosho, Missouri 


Your recommendation to install hourly 
meters on police patrol cars is an excel- 
lent solution to reduce down-time and 
repair expense. This type of good main- 
tenance practice based on sound en- 
gineering principles will result in lower 
operating costs for your department. 


Transmission Technicalities. My 
questions deal with automatic transmis- 
sion oils. Currently there are two types, 
Dexron II and Type E. What are the dif- 
ferences? Can they be used inter- 
changeably? And, is one better than the 
other? 


W.S.A., Poughkeepsie, NY 


The primary difference between the two 
types of automatic transmission fluids 
is their frictional characteristics. The 
selection of automatic transmission 
fluid is dictated by the design, materials 
and performance criteria as deter- 
mined by the manufacturer. They should 
not be used interchangeably because 
the performance and durability of each 
transmission could be adversely af- 
fected. Both fluids are best when cor- 
rectly applied. 


For Cooking Only. Upon making house 
calls to service refrigerators, I’ve been 
in a couple of situations where I forgot 
to bring my can of oil for fan motors. In 
these instances, can I lubricate the fan 
motors with vegetable oil? Also, re- 
garding two-cycle oil/fuel mixtures, 
will the lubricating oil settle out after 
long-term storage of the mixture? 

PJ., Clarendon Hills, IL 


Under no circumstances should you lu- 


bricate electric fan motors with vegeta- 


ble oil since this oil can gum up the 
motor ' s bearings. Concerning two-cycle 
oil/fuel mixtures, when mixed properly, 
they do separate, and when stored, 
chemical changes can take place in the 
fuel which could be detrimental to a 
two-cycle engine. The lighter compo- 
nents in gasoline will evaporate causing 
changes in vapor pressure. Gum and 
varnish could begin to form which might 
cause carburetion problems and engine 
deposits. | 


Colorful Question. When I change the 
oil in my 1975 Chrysler Cordoba after 
5,000 miles or six months, I find it tar 
black in color. But when I change oil in 
my 1966 Mustang, the oil looks practi- 
cally new. Should I change oil more 
often in the Chrysler, or is this dark- 
colored oi] common to new cars? 


C.E.T., Los Angeles, California 


The dark color is caused by the deter- 
gents in your oil holding blow-by con- 
faminants in suspension. Dark colored 
oil won't harm an engine if it's changed 
at proper intervals. Dark color in oil 
happens sooner in new cars due to their 
closed crankcase systems and recir- 
culating exhaust gases. For maximum 
engine protection, we recommend oil 
drain intervals of 3,000 miles or 3 
months, whichever comes first. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 90 Years 


DETROIT REPORT 


By JIM DUNNE 


A fast one 


Insiders say that Pontiac's 1982'5 mid- 
ship-engine P-car (see "GM Designs for 
the '80's," PS, Jan.) was “sold” to GM 
management as a commuter car. If it had 
been proposed as a true sports model, the 
objections of Chevrolet, which sells the 
Corvette in that market, could have killed 
the project. GM brass probably saw 
through the ruse, but okayed it anyway 
because the car is such a natural. Drive- 
train tooling is already paid for since the P 
will use a turned-around X-car engine, 
transmission, and final drive. And the new 
model will give GM a high-economy 
sports car for the first time. 


Code names go public 


Time was, only auto-industry insiders 
referred to cars by their code names, but 
with all the talk about the GM X-bodies 
and Chrysler K-cars, now everybody is 
speaking the alphabet language. In re- 
sponse, the auto companies are using the 
codes in promotion for the first time, and 
Chrysler even has the letter K adorning 
the Aries and Reliant bodies. Now Pontiac 
may be going even further. Under one 
proposal, its cars would have a letter pre- 
fix in their names: X-3000 for the Phoenix, 
J-2000 for the upcoming J-car, and A-6000 
for the 1982 Le Mans replacement. 


Smaller Lincolns 


Lincoln plans to reenter the compact-lux- 
ury-car market in 1982 with a smaller 
sedan and a coupe, but they probably 
won't be called Versailles. The company is 
seeking an economy image, so the new 
luxury line will likely get the Continental 
name instead. Built on a Fairmont chassis 


with a wheelbase of 108 inches versus the 
current Lincolns’ 117-inch wheelbase, 
both cars will carry fewer than six passen- 
gers—four is the probable maximum. The 
four-door version could be set up for five 
riders, though. A 255-cu.-in. fuel-injection 
V8 engine is slated as the base power 
plant, though a V6 and even a diesel are 
possibilities later. Designed to compete 
with Eldorado, Imperial, and Seville in the 
smaller-car luxury market, the new Conti- 
nentals will give Lincoln the option of 
dropping its full-size models without 
abandoning luxury cars altogether. 


Under the skin 


You saw pictures of the 1982 Camaro and 
Firebird in our GM preview last month. 
They look just as sleek as ever despite 
their smaller size. But beneath the skin the 
changes are dramatic. There will be a tur- 
bocharger for the V8 and fuel injection for 
the four-cylinder engine. The body will be 
an all-unittype instead of the current stub- 
frame construction. Front suspension will 
be MacPherson struts, and steering will 
be rack and pinion—both firsts for the 
lines. High-performance Z-28 and Trans 
Am models are slated to get four-wheel 
disc brakes. And performance will be even 
better, thanks to the 600-pound overall 
weight reduction. 


Odder engines 


Until recently, all auto engines had an 
even number of cylinders, probably be- 
cause of a general misconception that an 
odd-number arrangement would be un- 
balanced. But Audi brought out a five-cyl- 
inder engine two years ago, and old con- 
ceptions are fading fast. General Motors 
and the Japanese makers are joining the 


Last-minute changes on Escort/Lynx 


Ford's new Escort/Lynx was originally to 
be offered with a choice of power plants: 
a 1.3- or 1.6-liter four. Just before intro- 
duction time, Ford announced that the 
1.3 would not be used on first produc- 
tion models, and now it looks as if the 
smaller engine will never be offered. 
Why? It's too small. Ford found that the 
accelerator often had to be floored in 
ordinary driving for the car to keep up 
with traffic, and that ruined the engine's 
projected fuel-economy gains. Besides, 
says a company official, "we got the 
kind of fuel economy planned for the 1.3 
in the 1.6 engine, along with extra per- 
formance." By killing the 1.3 on the eve 
of its introduction, Ford acknowledged a 


miscalculation of major proportions. It 
cost the company a bundle. 

Another start-up problem with the 
new model involved its automatic trans- 
mission, At public introduction time in 
October, Ford had 25,000 Escorts and 
Lynxes in dealers’ hands, but not one 
was an automatic. А "minor" problem іп 
the transmission, described as a "rat- 
tle," caused the delay. The noise 
occurred when engine rpm dropped 
below its normal shift point. Ford claims 
the problem is licked, and automatic- 


equipped cars are now being sold. But if | 


you notice an unusual noise in your 


Escort/Lynx transmission, report it im- | 


mediately to the dealer for a fix. 


Europeans in developing these “odd” 
engines. GM has a five-cylinder diesel in 
the works, and Ford will import three-cyl- 
inder types from Japan. There’s no need 
for a completely new design for the new 
power plants: The change can be made by 
dropping one cylinder from a six to make 
the five, or by cutting the V6 in half to 
make an in-line three. 


Manual push 


Buick will increase its efforts to sell more 
manual transmissions in its popular Sky- 
lark line. “Last year,” says company gen- 
eral manager Don McPherson, “only 10 
percent of our compacts were sold with 
manuals.” Besides helping corporate fuel 
economy, added sales of manual trans- 
missions would balance GM's transmis- 
sion production schedule. 


Mph according to mpg? 


Certain economy cars will be able to travel 
at 70 mph under a plan recommended by 
a government energy panel. The idea is to 
speed the changeover to high-mpg 
cars, and thereby save as much as 140,000 
barrels of fuel per day. Under the plan, 
cars that average 35 mpg in city/highway 
driving would be allowed the extra 15- 
mph speed, while less efficient automo- 
biles would still be held to the 55-mph lim- 
it. Other vehicles such as trucks would be 
held to a more efficient 45 mph, while 
intercity buses would be allowed 70 mph. 
Special license plates would identify high- 
speed vehicles. 


Diesel shortcut 


Ford is years behind GM in diesel produc- 
tion, and that means a big handicap in the 
ultra-high-fuel-economy race. To shortcut 
a development program that could take 
up to five years, Ford will buy diesel 
engines from overseas firms and install 
them in both fuli-size and subcompact 
models. The company is planning to 
import BMW diesels for its Lincolns and 
Marks, while Toyo Kogyo (Mazda) will fur- 
nish a four-cylinder type for the Escort/ 
Lynx. These will guarantee 30-plus and 
50-plus mpg, respectively. Look for the 
small engine to appear in 1982, the big 
one in 1984. 


Driver ed: two-way street 


Driver-education programs in high 
schools contribute to traffic deaths. This 
apparent contradiction is the conclusion 
of a Yale researcher who studied driving 
and accident statistics in areas with and 
without driver education in the schools. 
Where the program wasn't offered, time 
spent driving by 16- and 17-year-olds was 
57 percent less—and there were 63 per- 
cent fewer accidents. 

What's the explanation? Where driver 
education is offered, it becomes almost a 
rite of passage for teenagers to attend 
classes as soon as they come of age. Then 
they apply for licenses and take to the 
road. Where the license-application pro- 
cedure is not so formalized, fewer apply 
and fewer drive—and still fewer get into 
accidents. Gis) 


 -— 


Li 


stening for 
air leaks 


How to spot infiltration 


with your ears 


Simple acoustical tools 
and background noise can 
stem heat and A/C losses 


By PAUL BOLON 


Thirty to 50 percent of a typical 
home’s heat literally leaks away— 
expensively heated air escapes 
through tiny cracks and crevices, and 
cold air seeps in. Most of us have tak- 
en caulking gun and weatherstrip- 
ping in hand to perform the tedious 
chore of trying to stem those leaks. 
But tiny pinholes and cracks are diffi- 
cult to spot, and sometimes they can’t 
be seen at all. 

Even skilled professionals often be- 
lieve that they can see most air leaks. 
But obscured joints, such as a sole- 
plate overlapped by siding, can’t be 
inspected by eye. And even if a hole is 
found and caulked, there hasn’t been a 
way to check whether the leak has 
been completely closed. But now 
there’s a new method, based on acous- 
tics, to locate those leaks and make 
sure they’re sealed. 

David Keast, an engineer in Cam- 
bridge, Mass., investigated acoustical 
leak detection, working under a con- 
tract with Brookhaven National Lab- 
oratory. He came up with this surpris- 
ing result: Most leaks can be pin- 
pointed with the use of simple, every- 
day equipment. 

To see how practical the method is— 
or whether it works at all—I armed 
myself with a variety of detection 
equipment and did my own testing. 
My results confirmed Keast’s: Acous- 
tical leak detection does effectively 
locate significant leaks, and most 
homeowners can perform this simple 
procedure themselves. 

Continued 
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Detecting air leaks with a microphone and 
headset is done with a loud source of 
sound inside. Even small holes transmit 
about twice as much sound as the wall 


WINDOWS 12% 


itself. Graph below gives locations of heat 
and A/C losses by infiltration. Five to 20 
percent of A/C output is lost via leaks. Pil- 
ing on insulation will not affect leaking. 


| | SOLEPLATE 25% | 
| | WALL OUTLETS 20% | 
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Warning lhe Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


NORMARK | 
introduces 


Factory Accessories 
For 
The Do-It-Yourselfer: 


Power Windows 
Power Door Locks 


Automatic Headlight 
Control 


Lights-On Alarm 


Wiper Delay Control 


Power Trunki! 
Hatchback Release 


Low Washer Fluid 
Alarm 


Low Coolant Level 
| Alarm 


| Low Fuel Alarm 


Electronic Dipstick™ 


Normark has just what your car, truck or 
van needs. Write for a complete catalog and 
name of your local dealer. 


Manufacturing Corporation | 
2000 Hurd Drive 
Irving, Texas 75062 
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Listening for air leaks 
[Continued] 


Checking for air leaks can be done with 
hollow-tube earphones (inset). When us- 
ing simple tools like this, it's best to pick a 
day when it’s quiet outside. 


Acoustical leak detection relies on a 
simple physical phenomenon. An un- 
interrupted path of air, even a very 
small one, will carry sound through a 
wall with a volume twice as great as 
that which the wall itself transmits. 
To apply this principle to locating air 
infiltration, you need only a source of 
sound—noise, really—and a listening 
tool precise enough to detect point 
sources of sound. Leaks can be 
detected by moving a listening tool 
such as a mechanic’s stethoscope 
along a joint where a leak is likely— 
around doors, windows, and sole- 
plates, for example—and noting 
where the sound is louder. Where 
there is no leak, you hear only sound 
that the wall is transmitting. Near a 
hole, however, the sound increases 
perceptibly. 

You place your sound source inside 
the house or building on the same 


floor that you are going to check. Good. 


noise sources include vacuum clean- 
ers, dishwashers, washing machines, 
or, possibly, records or tapes on a ste- 
reo or hi-fi system. The sound need 
only be fairly steady in volume, and 
broad band—that is, with many differ- 
ent pitches mixed in. Most musical 
recordings have too much variation in 
volume to be useful. Perhaps the eas- 
iest way to make use of an appliance 
for sound is to record it on tape, then 
play the tape on a stereo system at 
increased volume. 

A number of simple tools qualify as 
good listening devices: a mechanic's 
stethoscope; a microphone coupled 
with a headset; a small, thick-wall 
rubber hose; a hollow-tube headset of 
the kind airlines supply for listening 
to music; or a sound meter. 

Keast's testing included all of the 


devices a homeowner might resort to— 
as well as a battery-powered micro- 
phone and earphone headset that is no 
longer on the market. I used several 
sound meters and airline-type, hol- 
low-tube earphones in my tests. I 
played a tape on small stereo speakers 
for my source of sound. With all doors 
and windows shut, I first examined 
the house with just the earphones, 
chalk-marking places that were no- 
ticeably louder. Then I checked my 
work with a sensitive sound meter. 

Using the earphones, it wasn’t dif- 
ficult to distinguish the louder volume 
resulting from a medium-to-large 
leak, and the sound meter verified the 
location of the leaks I heard. After 
caulking the holes, the sound dimin- 
ished, confirming the presence of the 
original leak. 

I found acoustical detecting espe- 
cially effective in locating leaks at 
soleplates and around doors. (Inci- 
dentally, soleplates should be checked 
once with the sound source on the first 
floor and again with it in the base- 
ment.) Testing was easier with a good 
sound meter, since it gave a verifiable 
reading on its scale. Unfortunately, 
the less expensive sound meters I test- 
ed, costing about $50, have scales that 
begin at 60 or 70 decibels—not sensi- 
tive enough to work conveniently. 

The only drawback I found in using 
the simpler listening device was that 
my ears got tired after a while. Rest 
periods between listening intervals 
helped quite a bit. It also helped to use 
a headphone set to isolate myself from 
background noise. 

Sound along outside walls is louder 
where solid surfaces meet inside, as at 
corners and at floor and ceiling levels. 
It sounds a third louder at floor level 
than on the wall above, and about two 


thirds louder at corners. But since itis. 


the relative volume along each single 
joint that is compared, this absolute 
difference poses no problem. 

Keast originally thought that home 
centers or lumberyards might rent 
battery-powered microphones and 
headsets to stimulate sales of caulk- 
ing and weatherstripping. But the 
idea hasn’t caught on, and the nifty 
battery-powered equipment isn’t 
available now. So we're left with the 
simpler tools. 

One final note: Acoustical leak 
detection does not spot long and com- 
plex leakage paths through walls. For 
this reason, the method is far less use- 
ful on houses already tightly sealed. 
And it won't tell you whether you 
have insulation in your stud spaces— 
or how much. Gis) 
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Computerized 
control 

records programs 
while you sleep 


Microcomputer in editor switches record- 
ers on or off by matching codes in its 
memory to those sent with programs. 


Click ...whir...click ... whir. 

That’s the sound of The Wall Street 
Journal, a rock concert, or perhaps a 
new Hollywood movie being deliv- 
ered. It’s audible late at night in some 
homes near San Francisco as a clever 
new distribution technique for news 
and entertainment is tested: Tape 
machines, switched on and off auto- 
matically by computer, record pro- 
grams over blank cable-TV/FM chan- 
nels, usually from midnight to seven 
a.m. 

The new tape-recording method 
was devised by Codart Inc. (709 Davis 
St., Santa Rosa, Calif. 95401). As a 
Codart subscriber, you buy a $95 edi- 
tor (see photo) and connect it between 
FM or TV receivers and audio or video 
tape recorders. 

You select programs from a month- 
ly listing and telephone the Codart 
office for program code numbers. 
These numbers are then tapped into 
your editor's computer. Programs are 
cable-cast in jumbled order: Five 
minutes of financial news, for exam- 
ple, may be followed by five minutes of 
punk rock, five minutes of jazz, then 
more financial news. 

Your Codart editor matches codes 
in its memory with those preceding 
each cable-cast segment. When the 
codes match, the editor turns a tape 
machine on through its pause control. 
When the codes don't match, the 
recorder is automatically turned off. 
In the morning, your custom tape is 
ready for playback. For wide-scale 
use, Codart hopes deck makers will 
build its decoder into recorders.— 
John Free 
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ou can doit PESE 
cheaper, better... witha 


one hand operated 


STAPLE GUN 


You'll save up to 30% on fuel bills when you insulate Just position gun, squeeze handle and presto . . . staple 
and weatherstrip your house with an Arrow T-50 is driven into exact spot desired in 1/10th the time it 
Staple Gun. You save your own energy, too — as takes to hammer a nail! Your other hand is always free 
well as labor costs! It's a breeze — one hand does it to hold material in place for a neat, professional job! 
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. .. one SQUEEZE and you've nailed it Arrow Staple Guns come in a variety of models. 


At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N. J. 07662 
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The golden beaches of the Grand Strand. Old Charleston. The Resort Islands. 
The whole beautiful State is right here in our free 64-page color book. And it's 


yours for the asking 

Please send me the free South Carolina vacation guide. MAIL TO: 

South Carolina Division of Tourism, Room 243, Box 78, Columbia, SC 29202. 
Name 

Address. — 
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ADVENTURES IN ALTERNATE ENERGY 


A bimonthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


AMIL 
POLY- 
ETHYLENE 


In Missouri: 
seasonal 
wall collector 


Simple wall collector consists of a 2x4 
outer frame set against the workshop sid- 
ing, with 3%-in. strips used to support and 
separate plastic sheeting. To minimize lat- 
er sagging, sheeting should be stapled in 
place while it's warm and flexible. 


By PAUL BOLON 


Don Waterman has probably built the 
first disposable solar wall. Each au- 
tumn for the past three years he has 
bought a new roll of polyethylene 
sheeting and re-covered a simple 
frame on the south wall of his work- 
shop/garage. By spring, the inner lay- 
er of plastic is sagging and the outer 
layer may be wind-tattered in a few 
sections. 

But for that $20 roll of poly—which 


he discards— plus electricity to power 
a small blower, Waterman gets a com- 
fortable workshop on every sunny 
winter day. The workshop warms to 
60 degrees F or higher when outside 
temperatures are as low as 10. 

The simple frame that holds the 
polyethylene consists of a perimeter of 
2x4's fastened to the wood siding, 
which is painted black. (The siding 
serves as a flat-plate collecting sur- 
face.) Strips of %-by-one-inch stock 
are nailed to the 2x4's every two 
feet (see drawing). Four-mil polyeth- . 
ylene sheet is stapled over the %-in. 
pieces; then a second set of horizontal 
and vertical ribs is tacked to the first. 
Another layer of plastic is stapled on, 
and !-in. wood strips are used to hold 
down the plastic for wind protection. 

Holes were cut in the workshop wall 
for return air vents and for the blow- 
er, a squirrel-cage fan in a simple 
housing. A differential thermostat 
mounted on the outside wall switches 
the blower on when the collector 
reaches 100 degrees F. 

Although the shop is insulated, it 
doesn't store heat very well after sun- 
down. Waterman uses his shop fre- 
quently but intermittently—some- 
times for just an hour or two, some- 
times all day long several times a 
week. His use didn’t merit the in- 
vestment for either double-pane glaz- 
ing or manufactured solar compo- 
nents. And since retaining heat to use 
the shop at night was difficult (and 
not very important), he didn’t need 
the insulation provided by the expen- 
sive double glazing. 

PS energy specialist Jan Kreider 
suggests that Waterman could have 
produced a safer design if he had used 
metal as the collecting medium, insu- 
lating it from any wood. Tempera- 
tures in a noncirculating solar collec- 
tor can rise as high as 400 degrees F. 
At that temperature not only will 
wood quickly dry, but it can spontane- 
ously ignite if, after long exposure, the 
air circulation is blocked. However, 
even with the blower off, Waterman 
has never recorded air temperatures 
above 140 inside the collector. Proba- 
bly the large mass of air in his design 
as well as some air convection through 
the vents keep the temperature 
down. 

Another problem with wood: When 
heated it releases hydrocarbons, 
which condense and foul glazing. Wa- 
terman’s “seasonal” glazing has 
avoided this. His relatively low air 
temperatures have also saved the 
polyethylene; the plastic would sag 
even more at higher temperatures. If 
you're thinking of duplicating Water- 
man’s wall; better use metal for the 
collector plate—but make sure to keep 
the poly well away from it. Н 


With the price of paneling as high as it is 
today, my cuts have to be right on the 
money. And the edges better not splinter. 
That's why we won't trust anything but 
tools made by Cooper the 'Toolmaker. 
Like this Nicholson power saw blade 


and handsaw. They’re made of the finest steel, 


so vou can sharpen the blades over and over 
and they'll still come out as sharp as new. 
Nicholson makes a full line of power 
saw blades, handsaws, rasps and files so 
you'll always have the right tool for the 
right job. 
And you won't have any trouble finding 


Friends you can trust...from Cooper the Toolmaker. 2 


` We wouldn't trust this job 
5 buta Nicholson. 


Nicholson tools in your local store because 

now all the quality tools from Cooper 

the Toolmaker are together in one 

convenient place: the Cooper Tool Center. 
Look for Cooper next time you 

need tools you can 

depend on. 
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retail prices 


when you join the ; ШШ | up to $57.85 
Popular Science Book Club 


And then keep saving on books covering a wide range of do-it-yourself subjects. .. 
home repairs and improvement, housebuilding, woodworking, house wiring, 
tools and workshops, appliance repair, electronics, masonry and carpentry, how 
| things work, home protection, shop math, modern technology, energy, the 
wonders of space and modern science and many other popular science subjects. 
Every month you can preview a giant selection of up to forty books and more. 
These include the best new books from the finest how-to publishers plus the 
Club’s special custom-written books — available to members only, at discount! 


First, just pick any three of the books listed here (up to 
$57.85 worth of books). Indicate your choices on the 
attached card and mail. Send no money now. We'll bill you 
later for only $3.95 plus delivery and handling. 

Then about every four weeks (13 times a year), you'll 
receive a Club bulletin describing the coming main selec- 
tion and alternate books also available. If you want the main 
Selection only, do nothing. It will be sent to you automati- 
cally. If you don't want the main selection, or want alter- 
nate books, or no books, simply indicate your wishes on 
the form that comes with the bulletin and return it to us by 
the date indicated. Club mailings are carefully scheduled to 
assure you of at least 10 days in which to do this. But in the 
unlikely event that you don t have 10 days, and you receive 
an unwanted selection, you may return it at our expense. 

After receiving your joining shipment, your only obli- 
gation is to buy two more regular selections or alternates in 
the next year. After that, membership may be cancelled at 
any time, by either you or the Club. 

DISCOUNTS! Club books are comparable in every way 
— paper, printing, binding, jacket—to the original publish- 
er's editions, yet members may save up to 50% and 
sometimes more on hundreds of bargains offered each year 
in the Club. Mail the card today! 


Ms Lp lip & Mail to: | 
POPULAR SCIENCE BOOK CLUB P.O. Box 2006, Latham, NY. 12111 


| ж As а new member, take апу 3 books for $3.95 
«fred W. Lees A and get your $16.95 copy of Weatherizing Your Home FREE! 
cL | Heyn n- ا‎ > 

th Ernest * = - = Please accept my membership in Popular Science Book Club, as described in the 
é ad, and send me my FREE copy of WEATHERIZING YOUR HOME (265) along with 
my three joining books (listed below by number on the dotted lines). Bill me later 
for just $3.95 plus delivery and handling. My only obligation is to buy just two more 
books within the next year. A modest charge for delivery and handling is added to 
all Club shipments. 


Book No. ............ Book No. ............ i QE 


Name 
Address 
City 
ee adde dicun eem udi ae 4 o. 
This offer valid only in U.S.A. and Canada and only for new members. 
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Hot new stoves 
are cold to the touch 


induction 
cooktops 


No flame, no heating 
coils—a magnetic field 


makes just the pot get hot 


By EVAN POWELL 


“Amazing,” said PS Photographer 
John Keating as he snapped the photo 
you see. “The water’s boiling, but 


77 


the cooktop’s cool enough to touch. 

Induction cooktops—probably the 
hottest new item for your kitchen— 
don’t produce heat at all. Instead, they 
develop a magnetic field that creates 
an electrical current in the pot. 
Result: The pot gets hot, heating your 
food, but the stove top stays cool. (On 
long cooking times, the stove top will 
heat up simply because it's in contact 


with the pot. For that reason, don't try 
our "hands-on" demonstration.) 

Naturally, the cooktop is safer than 
conventional burners—there are no 
open flames or heating coils. But the 
advantages go beyond that: 

€ Induction heating is energy effi- 
cient. Heat is generated within the 
utensil only, and very little is wasted 
by being transferred to the room. (Ac- 
tual numbers comparing the efficien- 
cy of induction heating against gas or 
electric are not yet available.) 

€ It’s responsive. Temperature 
changes occur instantaneously. Heat 
levels can be accurately controlled. 

© It’s fast. Food is cooked as fast as 
or faster than with gas heat. 

Drawbacks? Just one: price. Origi- 
nally, these stoves cost about $4,000. 
Technical refinements have already 
halved that for the stoves shown here, 
and with high production the price 
should drop even more. | 

Induction cooking is not a new idea. 
The first unit was from Westinghouse 
in 1972 (no longer available), and it 
used the same principle found in 
today's designs. 

Each cooking area is analogous to a 
transformer. The primary coil (called 
the work coil) is directly below the 
spot on which you place the pan. The 
pan completes the transformer by 
becoming the secondary coil. Elec- 
tronic circuits inside the stove pulse 
the primary coil on and off 25,000 to 
30,000 times a second (25—30 kHz). 
Result: Energy from the primary coil 
creates a constantly changing mag- 
netic field. These constantly expand- 
ing and contracting magnetic flux 
lines cut through the pot and induce 
an electrical current in it. 

Continued 


Roper cooktop is part of a complete stove. 
It's cool, but don't try this touch test. | 
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Never again waste valuable time & money 
arching for a certain size or type nut, bolt, 
rivet, nail, whatever. We've got just about = 
every kind of fastener, part, and piece of | 
hardware you'll ever need! Plus installation } 
and removal tools. And a complete t 
line of parts organizers. 
LOW, LOW DIRECT-TO-USER 
DISCOUNT PRICES 
Send $1.00 for a fully illustrated catalog 
(refundable with first order) 
D.R.I. Industries, Inc. 
11100 Hampshire Ave. So., | 
Bloomington, MN 55438 Dept. PS-281 (4c “25 
c ТО RECEIVE YOUR CATALOG, COMPLETE THIS 1 
и AND MAIL WITH $1.00 CHECK OR MONEY ORDER 
m (refundable with first order) TO: 


© 
=t D.R.I. industries, Ine. 
11100 Hampshire Ave. So., Bloomington, MN 55438 
First : Mi Eat 
ADDRESS .. — — —ÁM 
Street & Number 
а Сиу State Zip 


We give you everything you need, down 
to the last nail. Dollar for dollar, the basic 
Lincoln Logs Home Package is the most complete | 
in the industry, designed and engineered for 
quick, easy construction. We supply all blue- 
prints, plans and an instruction manual that 
gives you the "How To” in simple language with 
easy-to-follow illustrations. And your local 
Lincoln Logs Distributor will give you 4 hours of 
on-site instruction to answer any questions you 
might have. Lincoln Logs will even assemble a 
package based on your floor plan or architec- 
tural design . . . AT NO EXTRA COST. Send just 
$4 for your Lincoln Logs Home Planning Kit with 
plans for 17 different log homes. 

(Dealer inquiries invited) 


THE ORIGINAL 


? Lincoln Logs Ltd. 


Pod. HOMES 


2 Spring Mill Road, Chestertown, New York 12817 | 


1-518-494-2426 


(С) 1980 Lincoln Logs, Lid. | 
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Induction cooktops 
[Continued] 


Unlike the secondary of a real 
transformer, however, the pan must 
be ferrous and not a good electrical 
conductor. The pan becomes a resis- 
tive short in the circuit. This short— 
containing your morning's break- 
fast—begins to heat and cooking be- 
gins. (Utensils made of copper or alu- 
minum are difficult to heat because of 
their low resistivity. Cast-iron and 
steel pots are recommended.) 


Recent price reduction 


What has made the new cooktops 
cheaper? There are a couple of factors. 
The first is technical: The primary coil 
draws a lot of power—1,100 to 1,700 
watts, depending upon its size. And to 
induce a current in the pot, the coil 
must be switched on and off about 
30,000 times a second. In the past, 
elaborate, expensive components were 
necessary to handle the high speed 
and high currents. Now, one inexpen- 
sive component—an SCR (silicon-con- 
trolled rectifier)—handles it all. 

The coil is controlled by the SCR, 
and the SCR can be controlled with 
low-cost conventional components— 
ranging in sophistication from simple 
timing circuits to microprocessors. 
These circuits vary the amount of 
time the SCR is actually pulsing, 
which varies the heat level. Simple 
timing circuits allow you to set the 
heat manually. Microprocessors can 
be programmed in advance—you tell 
the cooktop which "burners" to turn 
on, what level, and when. Your dinner 
is cooked before you come home. 

But the biggest boost for the induc- 
tion cooktop didn't come from techni- 
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Chambers cooktop is designed to fit in an 
existing counter space. Touch-sensitive 
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cal advancements. The FCC considers 
any device that operates above 10 kHz 
to be an RF (radio frequency) produc- 
er, which must conform with regula- 
tions. But until a year ago, the FCC 
had issued no regulations specifically 
covering induction cooktops. Any 
manufacturer building a unit took a 
chance—a big chance—that it would 
not conform to future rules. As you 
might expect, companies were not 
willing to gamble. Now, however, the 
FCC has completed the regulations 
governing cooktops. And already two 
manufacturers—Roper and Cham- 
bers—are producing them. 

The Chambers model comes as 
cooktop only—you build it into your 
present counter space. Price: $1,500. 
Microprocessor controlled, the sophis- 
ticated system displays times and 
temperatures on digital readouts. 
Touch-sensitive buttons accept your 
commands. 

Roper presently has two models 
available: a counter-top model 
($1,500) and a complete range with an 
induction cooktop ($2,299). The Roper 
controls are more conventional (no 
microprocessor), but a sophisticated 
sensing system is used. To get maxi- 
mum efficiency, the unit automatical- 
ly adjusts power levels, depending 
upon the type of pot you use. 

But these are just the beginning. As 
production and competition grow, 
makers predict prices will shrink even 
further. Manufacturers, unwilling to 
gamble before, are now betting the 
induction cooktop will duplicate the 
success of its earlier cousin, the micro- 
wave oven. Gs) 


areas control an internal microprocessor 
for temperature and time settings. 


GOLFERS LOVE IT 


"No more par 5’s?” 


NORWALK, CT.—All golf balls are not created equal. At 
least not any more. A small Connecticut company has intro- 
duced a controversial new ball it guarantees will out-dis- 
tance all legal balls, including Hogan, Top Flight, MaxFli 
and Titleist. The new ball is so "hot" it threatens to pull the 
rug on pen as we know it, and that might have the United 
States Golf Association worried. 

For thirty-eight ye De ars the U.S.G.A. has strictly enforced 
the rule that a; l may not exceed a velocity of 250 feet- 
per-second off the club head. Without this and other restric- 
tions, high-powered super balls would soon outmode most 

golf courses. Par fives could disappear, and even an average 

ia er could regularly blast 30 inia drives. So far major 
U. 3 manufacturers have observed this speed limit and other 
U.S.G.A. rules designed to keep all balls created equal. 

But now, a little-known company called H & L Labs is 
distributing a ball that violates nearly every rule in the book, 
and the result is a ball that flies down the fairway like a 
Ferrari on the run. 

The ball has provoked heated controversy because it looks, 
sounds, and feels exactly like a regular ball. 
H & L refuses to release the ball's name to anyone but a 
buyer—they simply call it "The Hot One"—so about the only 
way another player can tell he’s playing against one is to keep 
a radar set in his bag. 

And while golf prides itself on being a gentlemen's game, it 


Small Connecticut Firm's New Golf Ball 
Flies Too Far; Banned by U.S.G.A. 


seems that more than 40,000 gentlemen—and ladies—are 
carrying these innocent-looking buzz bombs in their bags. 
some say if the U.S.G.A. ever approved the engineering in 
this ball, pros might start инк in the 50's. 

Whats special about the ille ball? John McGuire, the 
director of H & L told me this: "We've doctored up the ball's 
aerodynamics so that it has less drag than conventional balls. 
You can tell the difference with your first drive. What's more, 
the special design could help keep tee and fairway shots 
straight down the middle ... ‘bites and sits’ with more au- 
thority . . utts with a steadier roll . . . and is virtually cut- 

roof.” Ма uire believes that more money is going to change 
1ands with this little white bandit than all the tournament 
purses put together. 

So far most pro shops don't dare carry it, but if you want to 
"test drive" the worlds longest ball, H & L will send you one 
FREE. Just order a dozen balls and they will send you thir- 
аы. “= ask you to use the extra ball for a few holes. Tests 

e best legal balls on the market prove you could 

aaa as ead as 22 yards to your tee shots. If you don't, return 

iba remaining dozen for a prompt refund. The free ball is 
yours to keep in any case—for fun or profit. 

And if you ever cut one of these super balls in normal play, 
H & L will replace it free. You pay only the return postage, 
about 25g. 

A dozen hot balls cost $19.95 (plus $1.75 postage and han- 
dling). Two or more dozen cost just $18.00 each and H & L 
pays all shipping costs. The address is: H & L Labs (Dept. HO 
45), 18 Lois pago Norwalk, CT 06851. You can send a check 
or charge it, but be sure you give them your card's account 
number and expiration date. 


A Don't let a dull chain slow up your cutting 
project. 


Reach for the Dremel Chainsaver and save 


the day. 


In minutes, the new Dremel Chainsaver re- 


stores your chainsaw fo its original sharpness. 


No more hand filing. 25,000 rpm motor does 
the job quickly and easily. 
A built-in guide shows at what angle to 
hold the tool to get a sharp cutting edge 
every time on most chain sizes. 
Chainsaver. Another work-saving fool 
from Dremel. Available wherever fine 
tools are sold. 
DREMEL, Division of Emerson Elec. Сог 
| Racine, коп =: 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY DANA RASMUSSEN 


Floating harbor docks and loads ships 


A mobile dock, sailing under its own pow- 
er, could move quickly to an offshore loca- 
tion as needed due to inadequate or con- 
gested port facilities—or for military oper- 
ations or disaster relief. Let-down legs 
would be carried on board, sunk to a solid 


footing, then jacked to raise the docking 
vessel and its platforms above the waves. 
Roll-out trestles would complete a load- 
ing and unloading roadway to the shore. 
An on-board crane would handle cargo, 
and place and lift the legs. 


Portable crane powered by hand 


If you have to hire out otherwise feasible 
repair jobs for want of extra hands or a 
couple of strong backs, this compact, 
manual hoist might be for you. Counter- 
balanced in part by your weight on a fold- 
out platform, it would let you winch out 
heavy loads on pulleys at the end of an 
extendable boom. You'd then winch the 
boom-and load—within the supporting 
frame for easy access to the work. 


Sliding trough spreads mortar 


Tracked over each succeeding course of 
blocks or bricks, this wheeled hopper (or 
hopper cluster) would lay down uniform 
ribbons of mortar to speed your work. 
One or more nozzles could be set to con- 
trol the flow below the rolling spreader, 
and the faster application of mortar might 
help to keep the mix at the consistency 
you want for several extra courses. 


Canister monitors freezer 


The top of this freezer-monitoring con- 
tainer is transparent, the lower portion 
opaque. To keep tabs on your freezer, 
you'd fill the container with colored water 
up to the clear section. Once frozen (and 
with the ice locked in place by molded-in 
projections), you'd turn it on its side. The 
presence of colored water in the clear top 
would alert you to a thaw. 


Hand sail speeds you on ice 


This hand-held skate (or ski or skateboard) 
sail would assemble into a wide V with 
reinforced edges and ends held taut 
against a tensioned center bar. Full open 
or reefed against high winds, it would nor- 
mally sail on the lee side, with a wide front 
view; windows in the sails would let you 
see while tacking or sailing from the wind- 
ward side. It stows in a five-foot tube. 


The following patents have been issued on these inventions: Floating 
dock—No. 4,075,860 to John H. Hansen, Mt. Sinai, N.Y.; Mortar trough— 
No. 4,135,651 to Brent M. and Rodney J. Hession, Marrero, La.: Thaw 
indicator—No. 4,114,443 to Trevor P. Clark, N. Vancouver, B.C., Canada: 
Hand-powered hoist—No. 4,135,627 to James Mcinerney, Easton, Pa.; 


Hand sail—No. 4,186,680 to George B. Harpole, Middleton, Wis. 

Copies of patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if address above is insufficient, address him by name 
and patent number in care of the Commissioner. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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DO-IT- 
YOURSELF 


FINE GRANDFATHER CLOCK KITS 
STARTING UNDER 


230 


(including movement 

and dial) 

e Factory direct 
prices 

e Heirloom quality 

e Solid %" hard-- 


nut, cherry, oak 

e Easy to assemble, 
parts pre-cut 

e Solid brass West 
German chiming 
movements 

e Money back 
guarantee 

e Prompt shipment 


MASTER CARD and VISA ACCEPTED 
Write for FREE color catalog 


EMPEROR” 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 742 Emperor Industrial Park 
бише ж. Alabama 36532 


| Solar Heat Your Home 


Cut Heating Costs - 40% Tax Credit 


SOLE 


GREENHOUSE 


[] Triple Glazing with G.E. Lexan panels. 
ÛJ Solarium converts to Screen Room 

О Free "Energy Source" - 40%. Tax Credit 
| LJ Provides Heat to your home 

О Lean-To, Free Stdg. & Window units 

[] Curved Eave, Bronze Tone Finish 


SAMPLE WINDOW KIT: Enclose $4. for our Greenhouse 
Sample Kit with aluminum frames, G.E. Lexan" glazing. 
assembly manual and heating quide. 


FREE COLOR CATALOG: write. phone or visit our main 
BENE = (516) 694-4400, 


FOUR SEASONS 
GREENHOUSES 


Dept. PS-002 
910 Route 110 
Farmingdale N.Y. 11735 


NEW THERMAL '81 ENERGY RODS 
FREE WITH EVERY GREENHOUSE. 


_ (SHIPPED FACTORY DIRECT ONLY) 


woods: black wal- | 


Elecironic printer 
transmits mail, 
makes copies, too 


Touch-control screen for Xerox 5700 elec- 
tronic printer/copier displays instructions 
for each function. To operate the machine, 
you touch areas on the screen (right) 
instead of pushing buttons. 


Whats one way to improve the 
appearance and speed the flow of 
printed information in offices? Xerox 
believes its new 5700 high-speed 
laser-based printer, which handles 
word-processor or computer printouts 
and electronic mail as well as direct 
copying, is the answer. 

"By combining these functions in 
one machine we can offer the high- 
quality printing and image versatility 
that would not be economically feasi- 
ble for single-function office equip- 
ment," says Robert Adams, president 
of Xerox's printing systems division. 

Xerox's 5700 electronic printer ac- 
cepts cassettes, IBM magnetic cards, 
or disks from office word-processing 
equipment (electronic typewriters, 
CRT terminals). Words magnetically 
stored as digital signals are trans- 
ferred to the 5700's computer memo- 
ry. Word processors or computers can 
be tied directly to the 5700, too. 

The printer's computer then oper- 
ates a laser scanner to generate char- 
acters with a pattern of tiny dots. Res- 
olution of 300 dots per vertical and 
horizontal inch makes for quality 
comparable to offset printing, Xerox 
claims. Character styles or size (six to 
24 points) can be changed instantly. 
When an office form is needed, it can 


be called from the computer memory 


and completed with pertinent data 
inserted. This, says the company, 
avoids the usual registration prob- 
lems of fitting type exactly to avail- 
able space on preprinted forms. 

The electronic printer can churn out 
43 pages per minute. Sending pages as 
digital signals between 5700’s is fast, 
too: Using high-grade communication 
lines, 50 pages can flash cross-country 
in three minutes. 

To transmit electronic mail [PS, 
Sept. '80], a directory of "mailboxes" 
appears on the touch-control screen. 
After selecting addresses, you can 
send priority messages immediately. 
For standard transmissions (sent 
overnight) the 5700 automatically 
dials a phone number and sends its 
messages to the proper "electronic 
mailboxes" in distant 5700 systems. 
—dJohn Free 


Jack McAlister had $12,000 


worth of power tools. 


Here’s why 


he sold them. 


“My shop was equipped with f 
commercial tools in which I had | 

an investment of $12,000 or 
more. I sold all my machines at a 


nice profit, and purchased one um vm 7 


MARK V... 


The above quote was taken from a letter 
Jack McAlister wrote to us a year ago, 
ishortly after acquiring his MARK V. Jack 
wrote us again recently to bring us up-to- 
date on how he feels about his favorite 
woodworking power tool: “After working 
with the Shopsmith MARK V for over a 
year, | feel that this machine is an engi- 
neering marvel. | could not be more 
pleased with the equipment, | get along 
fine without the tools I sold, but I don't 
think I could ever do without my MARK V." 


Jack found out something that a lot of 
woodworkers at all levels already knew. 
You don't need a shop full of expensive 
|power equipment to do just about any job 
|you could imagine. All you really need is a 
Shopsmith MARK V. 


The 5-in-1 tool that does it all 


The Shopsmith MARK V is actually a 
Icomplete workshop in a single, compact 
unit that takes less room than a bicycle to 
store. It includes the five basic power tools 
ino home shop should be without: a table 
saw, vertical drill press, horizontal 
boring machine, lathe and disc sander. 


It does everything you could do on the 
|буе tools it replaces... and more! You 
can do things with the MARK V that you 
just cant do on individual machines 
(even when those single purpose ma- 
ichines are used in combination). [t actual- 
ly lets you "share" features and setups 
from one function to another. 


Precision and accuracy are built-in! 


Because the Shopsmith MARK V has 
Ibeen designed to do many things and do 
Ithem all well, we've engineered it with 
features you won't find anywhere else. 
Jack calls it “an engineering marvel" and 
we hear that phrase from many of our 
MARK V owners. They are successful 


I can do anything I 
was doing on all the machines, 
this gives me alot more room and 
I have several thousand in the 
bank. What more could I ask for?" 
— Jack McAlister, 

Tucker, Georgia 
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woodworkers who appreciate a tool that 
gives them the precision and accuracy 
necessary to do quality projects. 

It gives vou power to spare! 
Your five most-needed woodworking 
power tools are powered by one rugged 
13.5 amp motor that develops more than 
2 hp. And it has a variable speed control 
that provides speeds from 700 to 5200 
rpm merely by turning a dial. The belts 
and pulleys are safely enclosed in the 
headstock (and you don't have to change 
them to go from one speed to another). 


You get the right speed for every wood- 
working operation. And you won't burn 
saw blades and drill bits by trying to 
"power" saw or drill at the wrong speeds. 


It's economical, too 


With five individual tools, you have to buy 
five motors, five stands and five work- 
tables. With the Shopsmith MARK V, you 
only need one motor, one stand and one 
worktable. So, we can pass the savings on 
to you. And you buy direct from the 
factory, eliminating the profits of dealers 
and distributors. 


Shopsmith Inc. 


The Woodworking Company 


Dept. 2605 
750 Center Drive 
Vandalia, Ohio 45377 


Sih 


Name 


Address 


Maybe it it’s time for you to » find ош wcwr 


Jack McAlister and more than 250,000 | 


Shopsmith owners already know. We'll 
be happy to send vou all the facts 
absolutely free of charge. 


You'll discover that the Shopsmith 
MARK V is easy to learn, even for a 
beginner woodworker. . . yet so versatile, 
precise and accurate that it’s the choice of 
experts! Best of all, you'll see how the 
MARK V can actually replace $12,000 or 
more in power tools, yet costs only a small 
fraction of that figure. 


The Shopsmith MARK V — 
the tool to start with... 
the system you grow with. 


Mail coupon for FREE information. 


O YES! Please mail me your FREE Informa- 
tion Kit on the Shopsmith MARK V, and 
facts about Shopsmith's exclusive 30-Day 
Money Back Guarantee. | understand 
there is no obligation. 
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olar 
power planis 


team collectors 
with diesel generators 


Sun-produced steam 
from components now in 
production saves fuel 


By DAVID SCOTT 


MUNICH, GERMANY 
I watched closely as four trough-like 
mirrors swiveled around almost im- 
perceptibly, as if following the sun 
across the sky. Touching the edge of 
one reflector, I could just feel the tilt- 
back angle change at the same time. 
Jorg Siemer of M.A.N. Neue Technol- 
ogie was pushing buttons on the con- 
trol console of a demonstration rig in a 
corner of the vast factory complex. 

The mirror array, dubbed Helio- 
man, is designed to heat oil and make 
Steam to power an electrical genera- 
tor. À final design is now in pilot pro- 
duction for solar plants around the 
world. 

"We've got two-axis tracking," he 
called out. "It's unique for such para- 
bolic reflectors. The mirrors follow the 
sun in both azimuth and elevation. 
That gives 10 percent more energy 
intake than the usual single-axis 
steering. Now watch this," he said, 
pushing another button. Slowly the 
array flipped forward to horizontal, 
face down. 

"That's the stow position," Siemer 
explained. "The mirrors stay clean 
and dry after dark. Otherwise night- 


time humidity would bring a coating 


of moisture and dust, reducing effi- 
ciency when they're back on target at 
sunrise. Cleaning them every morn- 
ing would be a big job." 

M.A.N. has built 300 of these four- 
element modules. The first 15 are 
already operating at a small 50-kW 
solar farm near Madrid. Larger in- 
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stallations of up to 500 kW are being 
erected elsewhere in Spain, in Austra- 
lia, and Mexico. They will be operat- 
ing in the second half of 1981. 

All these are hybrid plants, where 
solar collectors are combined with die- 
sel generators to provide both electric- 
ity and heat. “We see that as the way 
ahead,” says Siemer. “With sunshine 
alone, a heat-storage facility large 
enough for round-the-clock energy 
supply would be very expensive. So we 
compromise and use solar to cut die- 
sel-fuel consumption as much as pos- 
sible. 

“And ours is a total-energy system. 
That means recycling waste heat from 
the engine exhaust and coolant water 
as further energy input.” 

The Helioman package includes an 
unusual screw-type expansion steam 
engine, yet another M.A.N. innova- 
tion. Driven by solar-produced steam 
to generate electricity, it’s a cross 
between a rotary-piston machine and 
a turbine: “Ideal for the job in this 
medium-power range, Siemer ex- 
plained. “It has the efficiency of a tur- 
bine but runs much slower, is cheaper 
to make and maintain, and has excel- 
lent part-load performance.” 


Catching more energy 


For Helioman two-axis tracking, 
there is a pair of sun-sensing photo- 
cells controlling two electric motors 
for the radial and tilt movements. It 
boosts energy in two ways, Siemer 
told me. “With precise aim for eleva- 
tion, all the sun’s radiation hitting the 
mirror is reflected onto the absorber 
tube. With a fixed tilt, as in single- 
axis systems, the trough isn’t always 
at a right angle to the sun as it moves 
across the sky. Some of the reflected 
rays then miss one end of the tube and 
are wasted. 
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“More important, two-axis steering 
gives a longer working day. Effective 
tracking starts earlier in the morning 
when the sun is low, and likewise con- 
tinues later in the afternoon. This fea- 
ture makes Helioman automatically 
adaptable for solar plants at any lati- 
tude, since the sun’s height in the sky 
throughout the day varies with dis- 
tance from the equator, as well as sea- 
sonally.” Tracking accuracy in both 
planes is within one-tenth of a degree, 
he says. 

The solar farm at Getafe, near 
Madrid, was started in May 1980 asa 
small-scale experiment to compare 
three different types of collectors. 
Alongside six Heliomans are one bank 
of simple parabolic reflectors with 
only horizontal-axis tracking, and an- 
other with just vertical. These arrays, 
with a total surface area of 580 square 
meters, supply hot oil to three storage 
tanks. The thermal energy is used to 
produce steam at 250 degrees C driv- 
ing a screw expansion engine for the 
50-kW electric generator. Test evalu- 
ations have given the Heliomans a 
clear edge in conversion efficiency. 

The hybrid total-energy plant at 
Meekatharra in Western Australia is 
larger and more sophisticated. A 
power station with six diesel-electric 
generators for 700-kW output is al- 
ready in use, and supplies all the 
energy needs for this isolated commu- 
nity of 600 people. Thirty Helioman 
modules, together with  heat-stor- 
age and separate generating equip- 
ment, are being added. They'll provide 
some 100 kW of solar electricity to 
supplement the diesels, which can be 
switched off and on individually ac- 
cording to load demand. Only the 
minimum number needed during the 
day and night are kept running. 

Continued 
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EARLY TIMES. 


THE WAY IT WAS, IS THE WAY IT IS. 


1871.A hastily arranged reception 


On July 4, 1871, an astonished crowd in 
lamazoo, Michigan beheld a lone balloonist 


the first mortal to fly across Lake Michigan. 
| And even then, what would have been more 


The whisky that made Kentucky whisky famous, 
Today, we're still slow-distilling it the same 
way we did then. And thoughtful people 
always have several bottles on hand for 
friends who drop in out of the blue. 
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for a pioneer balloonist. 


escend from the sky. He was Professor Steiner, 
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With the 
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1981 Lincoln- _ 


Mercury wagons, 


you don't have ZEPHYR 
to give up the 


space you want х EST. 
for the mile- LEM 
age you need. | HWY. 
The all-new 54m 
Lynx wagon delivers re- 
. markable cargo capac- 
ity...along with i 
the highest EPA LYNX 
mileage rating 
of any wagon 
ever built in 
America. 
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53 CUBIC 
FEET** 
The fuel-wise 
1981 Zephyr 
gives you the 
most cargo 
space of any 
ZEPHYR American-built 
! CUBIC wagon in its class. 
45 FEET** And with the 1981 
Marquis, you'll find more 
space than in any wagon built 
or sold in America, plus mileage 
that's easy to live with. 
Each brings you the com- 
fort and style you've come to 
expect from Lincoln-Mercury. 
LYNX See the Lincoln-Mercury 
5 CUBIC lineup today. We've got a 
FEET* wagon that’s waiting for you. 
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LINCOLN-MERCURY DIVISION 


kK FROM LINCOLN-MERCURY 


** Based on EPA Volume Index figures. All comparisons exclude other Ford Motor Company products. 
Buy or Lease at your Lincoln-Mercury dealer. 


£&19&0 Е J: REYNOLDS TOBACCO CO 


Now- closest to tarfree - 
Less than ОО! mg tar © 


Also available: = 
Soft Pack 85s. 
and 100s 


BOX: Less than 0.01 mg. "tar", 0.005 mg. nicotine, 

100's FILTER, MENTHOL: 2 mg. “tar”, .2 mg. nicotine, 

av. per cigarette by FIC method; SOFT PACK FILTER, MENTHOL: 
2 mg. “tar”, .2 mg.nicotine, av. per cigarette, 

FTC Report DEC. "79. 


Warning: The Surgeon General Has Determined 
7 That Cigarette Smoking Is Dangerous to Your Health. 
Lowest Tar 100s = j хь Gog 


Regular or Menthol 


Four parabolic reflectors form a Helioman 
collector that precisely tracks the sun. Sil- 
vered glass minimizes optical losses from 
weathering. Energy is concentrated 42 
times, heating oil in absorber tubes to 300 
deg. C during peak conditions. 


This ratio of mixed energy input is 
based on accurate costing. For a given 
amount of power, capital costs for 
solar are considerably higher than for 
equivalent diesel plant. But fuel costs 
must be considered, too. M.A.N. esti- 
mates that the linkup at Meekatharra 
will save about 1,000 barrels of diesel 
oil a year, or over $50,000 at present 
prices. Stretched over several years, 
that makes sense, the company fig- 
ures. 


Process heat 


In addition to electric power, the 
Helioman solar farm can provide pro- 
cess heat for industry. “There it could 
be areally dramatic fuel saver,” Siem- 
er says. This heat is generally in the 
150-to-300-degree-C temperature 
range and is widely used in the man- 
ufacture of food, textiles, rubber, 
glass, ceramics, pulp and paper, and 
chemicals. 

“Industrial heat from the sun is not 

Continued 
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Hybrid solar-farm systems being built 
with gear from West Germany's M.A.N. 
use solar energy to produce electricity 
and reduce fuel consumption of diesel- 
powered generators. Large arrays of four- 
element Helioman collector modules pro- 
vide from 50 to 500 kW of power. Absorb- 
er tubes have insulation sleeves to reduce 
heat loss from wind (detail), and are con- 
nected in series. Hot oil from absorber 
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tubes is piped to a heat exchanger in the 
steam-generator power-conversion sec- 
tion or to an adjacent storage tank. The 
steam produced drives a M.A.N. screw- 
type expansion engine that spins a gener- 
ator. The twin-shaft engine has meshed 
helical rotors that turn in opposite direc- 
tions as steam expands. Hot oil can also 
be used to conserve fuel in various man- 
ufacturing processes. | 


An air cleaner/ionizer that 
removes 99.9% of air pollutants 
including smoke, bacteria 

and pollens! 


21”х 15"x 6" 


The secret of this 25 lb. combi- 
nation air cleaner and ionizer is in 
its super efficient filter. Offered for 
the first tme in North Amenca, it 
incorporates millions of tiny fibres 
and is electrostatically char = to 
gormon 99.9% efficiency. 

ter material is non-carcinogenic 
and avoids "clicking" and popping 
found in conventional cleaners. 
Unlike others this unit produces no 
ozone, and no radio or ТУ inter- 
ference. Filters need be replaced 
only once a year. Additional bene- 


First time in North America 


fits: The Bionaire 2000 is the first 
compact air cleaner to incorporate 
an jon generator producing 
millions of negative ions to instantly 
refresh the air. The Bionaire 2000 
offers immediate relief to anyone 
suffering from dust or pollen aller- 
dies and to those non-smokers 

orced to share living or working 
environments where smoke 
ls present. Clears all the air in a 

2 bedroom apartment or equiva- 
lent once every hour. 

Offer! 


Special Introduct 
Regular Price: $449. 
Introductory Price: $399.00 
[ву DISTRIBUTORS Dept. 121 
P.O. Box 510, Grand Island, New York 14072 
Phone: (416) 363-8704 
Please send me, for a complete money-back 
21 day trial: 
Bionaire 2000 units at $399 each. 
Please add $15.00 for handling and delivery for each 
| unit ordered. Ont, N.Y. residents, please add sales tax. 


I understand that | may return any item undamaged 
within 21 days and receive a full 


refund if] am not completely satisfied. 
| My check or money order is enclosed for 5 
E I prefer to charge this to my credit card 
VISA OM/C L] AMEX UDC 


Account No. 


Expiry Date 
Signature 
Name 

| Address 
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Now everyone can 
have x-ray vision-or 
the closest thing to it. 
Black & Decker's Elec- 
tronic Metal Detector 


` that sends an electronic impulse 
right through wall materials 


жож * and pinpoints stud nails, wiring, 
* Ж pipes, or any metal object. A red 
ж light signals the location of hid- 


den metal objects. Even locates 
metal things lost in grassi or on 
shag rugs. 

See the 95-100 Metal Detector 
at your Black & Decker dealer. 

Send in this coupon plus one 
dollar for a complete catalog of 
all Black & Decker Consumer 
Products, tools and accessories. 


Send one dollar tu: 
Accessories Division, Black & Decker (U.S.A. | | 
Inc.. TOL E. Joppa Road, Towson, MD 21204 

| 


-State _ Zip | 


Blacks Decker 
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Name 
Address. | . 
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Solar power plants 
[Continued] 


only important for developing coun- 
tries or remote areas," Siemer stress- 
es. “The United States uses about a 
billion barrels of oil a year for this 
purpose, over a third of its total con- 
sumption. Much of that is under 300 
degrees C, which solar plants can 
readily supply. Combine these with 
waste-heat recovery from diesel or 
thermal electric power stations, and 
you could make a big dent in national 
oil bills.” 

Siemer sees 1.5 megawatts (MW) as 
about the top economic limit for solar 
farms. That’s because they are distrib- 
utive systems, with many collectors 
supplying relatively small amounts of 
heat to a central point. As the num- 
bers increase, so does the ground area. 
Thermal oil has to be pumped over 
increasingly long distances; then heat 
loss in the pipes and the risk of leaks 
or failures become excessive. Con- 
struction costs also become dispropor- 
tionately high. 


Solar towers 


For above 1.5 MW, the solar tower 
is more suitable. Here an array of sim- 
ple tracking mirrors is aimed at a sin- 
gle receiver atop a high tower. Since 
all the solar energy is concentrated on 
one collector, heat-transmission 
losses are small and the critical 
plumbing is simplified. 

M.A.N. is involved in the tower con- 
cept as well [PS, Feb. ’79], and is mak- 
ing the heliostat mirrors and receiver 
for a big 20-MW plant to be built by a 
consortium of German firms. While 
the target date and even the site for 
this solar-tower scheme are not yet 
fixed, a smaller 500-kW one is 
planned for Almeria, Spain. It will be 
near a Helioman-based farm of the 
same power, so the two systems can be 
compared under identical conditions. 

There’s a lot of government money 
behind all these projects, which add 
up to an in-depth international study 
of alternate energy for the future. 
M.A.N. has fingers in many pies. It is 
even experimenting with photovoltaic 
cells—semiconductors that produce 
electricity directly from solar en- 
ergy—fitted to Helioman collectors in 
place of the tube.:Greatly increasing 
light intensity is a more economic way 
of boosting the direct output of elec- 
tricity, since glass mirrors are much 
cheaper than the costly cells. And the 
water needed for cooling the cells is a 
source of usable heat. 

While this is a fascinating project, 
when the price of oil goes through the 
ceiling, the Munich company is still 
placing most of its bets on the Helio- 
man. 5] 
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Save $10,000 or more on your 
new home. Be your own builder. 


No experience needed. Learn at home as NRI shows you how 
in professional Building Construction course. 


You can save from 10% 
to 50% of the cost of your new 
home by building it yourself. 
And NRI can show you how. , 
NRI's new professional course | 
in Building Construction rm 
teaches you what you need to 
know to be a building contrac- 
tor. And you learn at home in. 


your spare time. Whether you & ~ | T 


want to build your own home, P 
get a better job, or start your 


own contracting business, NRI К 


can get you started right. att 
From Site Selection Ж 
to Landscaping 

By being your own con- 
tractor, you save at least 10% of 
the cost of the typical home right up 
front. Then, depending on how much of 
the job you do yourself, you can save up 
to 50%. NRI takes you through the job 
from start to finish in 70 lessons full of 
photos and diagrams to make learning 
easy. You begin by learning how to pick 
the best site, learn to read blueprints, 
estimate costs, follow the job through 
right to the planting of shrubbery and 
trees. 

Learn How to Hire 

and Su | 
Sub-Contractors 

Nothing’s left out. You learn the 
trade practices and secrets of the pros. 
Masonry, carpentry, roofing, painting, 
even plumbing, heating and electrical 
work. You learn what good work looks 
like, tip-offs to bad or sloppy work. 
How to supervise jobs...when to bring 
in specialists...trade and financial 


on schedule. 
Hands-On Training 
Built Around 
Energy-Efficient Home 
You learn better because NRI 
training is practical training. You get 
over 100 action projects from scale- 
model construction to building actual 


practices... howto keep your job moving І 


framing sections. Lessons and 
projects are coordinated with a 
Contemporary energy-efficient 
me. home designed especially for 
~ NRI. You keep these plans to 

| build your own home or select 
from more than 50 low-cost 
optional plans. You even get 
samples of building materials 
and hardware so you know 
how to select and use them 


»- "Pen ww correctly 


Free Catalog, 
No Salesman 
Will Call 

There's much, much 
more to the NRI Building 
Construction Course. Send the 
postage-paid card today for your free 
catalog describing all lessons, projects, 
and opportunities in the building busi- 
ness. See how you can save big money 
by building your own home or earn big 
money by building for others. If card 
has been removed, write to address 
below. 


Small Engine 

Learn to service lawn mowers, garden trac- 
tors, chain saws, tillers, outboards, mopeds, motor- 
cycles and more. Includes professional tools like 
inductive tachometer, volt-ohm meter, torque 
wrench, valve spring and ring compressors and 
more. You learn by doing, actually work with 5 HP 
engine as part of your training. 

Air Conditioning /Refrigeration / 
Heating with Solar Technology 


Covers both residential and commercial fields, 


including lessons on solar heating, heat pumps, etc. 
Complete with professional tools, including top- 
grade vacuum pump, system analyzer, tubing and 
joint tools, leak detector, and more. 

Electrical Appliance Servicing 

NRI trains you to be a professional appliance 
repairman, even shows how to start your own full- 
or part-time business. Fix everything from toasters 


Or check card for other career opportunities 


to refrigerators and microwave ovens. You even get 
professional tools and instruments like appliance 
multimeter and clamp-on ammeter. 
Auto Repair and Servicing 

"Hands-on" training covers what you need to 
know from bumper to bumper. Includes professional 
tools like inductive timing light, ignition analysis 
and tune-up instrument, vacuum test pump, and 
precision oscilloscope for diagnostic work. Approved 
by Richard Petty, America's winningest stock car 


` driver and NRI automotive consultant. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
ў 3939 Wisconsin Avenue 
e | Washington, D.C. 20016 


$ 
Hi ü We'll train you for the good jobs! 


THESE 
TO ANY OTHER SAWS 
AND LET THE 
CHIPS FALL WHERE 
THEY MAY. 


Once you know one chain saw from another, | 
youll know why Štihi is the argen MES "nen saw in the world. 


The Stihl 032AVE. Stihl's | 
ultimate mid-size saw. Strong 


The Stihl 010AV. Lightweight 
homeowner s saw, built to protes- 
sional standards. 2.3 cubic inches 
of power packed in an almost in- 
destructible magnesium housing. 


enough for professional forestry, 

contracting and farm use. Incor- 

porates Stihl's best pro features, | 
ea such as anti- 


Comes with Stihl's anti-vibration | vibration and 
system. The quietest gas chain rare "electronic ignition. 
saw on the market today. The newest and most powerful | 


mid-size saw Stihl makes. 


The 028 Stihl 
Wood Boss." Stihl's 
most advanced mid-size saw 
in a popular price range. The 
only Stihl saw of its size with 
single-lever Master Control?" 


The Stihl 038AVE. New Stihl 


ps logging saw, designed to per- 
rm especially well — even in hot 


climates. Heat-resistant features 


m 


| ЕЧ — а а combining choke, start, апа 
B --—— "0, stop. Great for serious fire- 
| and a carburetor that ~~ сипа 

| significantly reduces 


| 
| vapor lock. 
| 
| 


The Stihl Farm Boss.™ 
Tough, reliable saw built for a 
farmer's long hours and de- 
manding jobs. Strong enough 
for medium logging, yet light 
enough for limbing, clearing, 
and thinning. A sure-starting, 
а me proven favorite. 


^ The Stihl 

015 AV. Rated by 
a leading consumer publication 
as best of all home saws tested for 
combined power, performance, 
noise, cutting speed, balance, = Dott 
and fuel efficiency. The ideal saw шл, 
for any job around the house. Ae 


The World's Largest Selling Chain Saw. 
a — Far the nzrog of the Stihl dasla чата оаа arl tall his 1 ONO B98 SA F- 1420 Cs Agee ge gall] CON VER AER Dat 14308 Ms leak in the Walla... Da а а 2 o # 


ARKANSAS 
Akadelphia 
SACO POM er Equipment Co. 


Batesvi 

Huck's Saw Shop 
Clarksville | 
Douglas Chain Saw Sales 
Crossett 

West Side Chain Saw Sales 
Fayetteville 


A Rents and Sales Centers, Inc. 


Freer's Service Center 
Ft. Smith 

AAA U-Rent-It Sarvices 
J & G Small Engine 
Mity-Mite Motors, Inc. 
Harrison 

Edward's Farm Center 


Hot Springs 
Nation's 78 Engine 
Hun 


All Rents na Sales Centers, Inc. 


Little Rock 

Compact Tractors, Inc. 
Mechanics Lumber Company 
Prince Outdoor Power Co. 
Reed's Repair Service 
Mammoth S | 


Atkins Saw Shop 
Mena 


Campbell's International 
Mountain Home 

Powell Tru-Value Hardware 
Mountain View 
Winningham Auto Supply 
North Little Rock 

Lumber Company‏ ا 


Yamaha Service‏ و 
Plainview‏ 
Plainview Building Supply Co.‏ 


Prairie Grove 
Western Auto Co. 


Rogers 
All Rents and Sales Centers, Inc. 
ville 


Russell 
Arkansas Valley Farmers 
Bill's Tractor Co. 


Van's Marine 


Springdale 
All Rents and Sales Centers, Inc. 
Texarkana 


Te 

Outdoor Power Equipment Co. 
Waldron 

оса Chain Saw Supply 


arren 
Lumberjack Company 


LOUISIANA 

Alexandria 

Minton Equipment Co. 

Bastrop 

Bastrop pedi Co. 

Baton R 

Hunt's Garden Center 

Buddy's Marine & Saw Co 
ys Marine w Co. 

енко 

Тгаіпа Saw Company 

Lafayette 

General Rental Store 

Leesville 

Dick's Lawnmower Shop 

any 

Many Marine, Inc. 

Marrero 

Adams Saw and Engine Co. 

Minden 

Service Parts Company 

Olla 

Forrestry Equipment Sales 


CRAT. B Diiia 


Leo's Small Engine 
West Monroe 
B & C Service Center 


FOR SALES AND SERVICE 
SEE YOUR NEAREST STIHL” DEALER. 


MISSISSIPPI 


Aberdeen 

Western Auto Store 

Belmont 

McAnally Building Supply 

Biloxi 

Simmons Hardware 
Booneville 

Booneville Small Engine 

Bucatunna 

Bradley Saw Co. 


Canton 
Canton Farm Equipment Co. 
Carth 


Rogers Sales & Service 
Clarksdale 

Terry's Sales Service 
Columbia 

Terry's Small Engine Service 
Columbus 

J & 8 Small Engine 

Corinth 


Trantham Repair 
Durant 


Durant Hardware 


C & P Automotive 
Greenville 

Bryants Small Engine 
Grenada 

pase Bait Shop 
d & Garden 


Hatt 

eium Saw Supply 
oy ringa 

ini Er Small Engine 


Nelson Marine & Hardware 
a 
Applewhite Equipment Co. 
Johnson Big Wheel Mower 
Mel Luna Saw Shop 
Kosciusko 
Edwards Tractor 

1 


Laure 

Taylor Small Engine 
Beach 

Jerry's Lawnmower Service 

Louisville 

Giles Peterson 


Lucedale 

Frylogle Small Cycle 

Macon 

Macon Auto Parts 

Marks 

Quitman Parts Inc. 

"Pg Supply Co. 

Wilson Welding & Metal 

Natchez 

Manley's Sales & Service 

Albany — 

Hill International 

Newton 

ris Smith Standard Station 

Western Auto Oxlord 
Pascagoula 

Pierece Sales & Hental 

Philadelphia 

Wayne Small Engine 

Pontotoc 

Barton Sales & Service 

Qultman 

Баласа Welding 

TY Saw Co. 

Shelby Auto & Tractor Parts 


8 

Western Auto Store 
aylorsville 

Smith Co. Hardware Co. 


Tupelo 
Griffin Marine Sales 


nion 
General Repair Service 
Vicksburg 
Strongs 
West Point 
Ivy Saw Shop 


Wilm 

C & C Sales & Service 
Winona 

Krohn's Outdoor Supply 
Yazoo City 

Motor Parts Co. 


OKLAHOMA 


Ada 

Ada Welding & Industrial 
Bonar Auto Parts 

Altus 

Modern Implement 
Bartlesville 

Н. W. Courtney Service 


Bixby 

Bixby Grounds Care 
Broken Arrow 

Sooner Rental & Supply 
Williams & Son 


ler 
Chandler Farms 


Sanders Tractor 
Duncan 

Paramore Supply 
Durant 

Durant Small Engine 
Enid 


Enid Outdoor Equipment 
Fairview 
Leonard Boehs Repair 


Guthrie 

Willison Small Engines 
Hobart 

Braun & Son Implement 


Hominy 

Tux Hard Shop 

Idabel 

Ron's Saw Shop 

Lawton 

C & E Lawn Equipment 
McAlester | 

J. J. McAlester Mercantile 
Meeker 


Griggs Repair 
Miami 


Edwards Sharpening Service 
Ken's Farm & Home 
Midwest City 

Dick Dolph awn & Garden 
Muski 


Bower Equipment 


Select Paneling Enterprises Inc. 


The Suzuki Seller 

Noble 

Dave's Small Engine 
Norman 

Blair's Small Engines 
Oklahoma City 

А-1 Lawnmower 

City Auto Parts South ' 

G & R Equipment 

Mr. Mower 

Rick's Power Equipment 
Southside Lawn & Garden 
Wheel-A-Rama 
Okmulgee 

Hassell Auto Parts 
Owasso 

Coles Sharp-All 
Pawhuska 

Pawhuska Pump & Equipment 
Ponca City 

Ponca City Small Engines 
Pryor 

M & F Garage 

Lillard's Wheel Horse 


u 


Stillwater 

Bridwell Equipment 
Tahlequah 
Country Hardware 
Talhinia 

Johnnies Twin Gin 
Tulsa 

All Seasons Rental & Supply 
Bloss Sales 

Vinita 

Burnige See 
Wa 

The us, 
Yale 

Johson's Garage 


TEXAS 


Abilene 
Moore's Bicycle Shop 
Amarillo 


Turí Tractor Equipment Company 
Angleton 

Meier & Son, Inc. 

Arlington 

Leonard's Farm & Ranch Store 
Athens 

S. P. Barkley Company 

Austi 


n 

Austin Hydro Gas Co., Inc. 
Laguna Hills, Inc. 

North Austin Saw Shop 
Pat's Lawn Mower Service 
Bastrop 

Bastrop Hardware 


Beaumont 

Schmidt Saw & Knife Works 
Bowie 

White's Magneto & Supply 
Milam Rental 


State Line Service 
Cleveland 
Pike Saw Service 


Comfort 

Comiort Hatchery 
пр Christi 
Hodge's Saw Service 


Otto Dukes Machinery Company 
Strange's Saw & Tool Works 


Corsicana 
Herod's Electric ё Radiator 


Dallas 

Danco Sales & Service 

Ed's Lawn Equipment & Service 
Inwood Lawn Equipment 

Lee's Lawn & Leisure 

Midwest Surveyors 

Motor Products of Dallas 
Steve's Lawnmower & Bicycle 
Denison 

Marvin Chesshir Small Engine 
Den 


ton 
Harpool Seeds, Inc. 
Eastland 
Perkins Implement Company 
Evadale 


Mitchell Saw & Supply 
Farmers Branch 

Arentco Sales & Service 

Fort Worth 

Lake Worth Rental 

Lelon's Air Cooled Engine Service 
Leonard's Farm & Ranch Store 
Leonard's Farm & Ranch — Westside 
Modern Sales & Service 

Krauskopí Bros. 

Gainesville 

Gainesville Magneto 

Garland 

Centerville Lawnmower & Cycle 


Garland Saw & Lawnmower 
Metro Lawn & Garden 


town 
Bany Ace Hardware 
Greenville 
Snapper Lawn & Garden Center 


Hallettsville 
Schott's Repair Shop 
Hearn 


е 

Hover's Lawn & Garden Center 
Helotes 

ЕН Industries 

Houston 

Electric Tool Specialty Co., Inc. 
Hurst Supply Company 

L. B.'s Lawnmower Shop 
Northwest Lawnmower Service 
University lawnmower 

W. R. Carter Sales & Service 
Watson's Lawn Equipment, Inc. 
Humble 

Small Engine Supply 
Huntsville 

Murray Chain Saw Company 
Irving 

Irving Lawnmower Shop 


asper 

East Texas Mill Supply 

Kerrville 

Edward Lee Joy Stihl Chain Saws 
Livingston 


Lawrence Saw Company 

Lubbock 

Chance's Lawn & Leisure 
ufkin 


L 

Air Cooled Engine 
Reliance Services Corp. 
McAllen 

Ние Lawn & Leisure 
Mineral Wells 

R. W. Dodson Saw Shop 
Mt. Pleasant 
Blackstone Equipment 
Muenster 


Muenster Garden Center 
N 


acogdoches 
Nocagdoches Radiator Service 
Nederland 
eiie Supply 


rt d Sales & Service 


Orange 

Mowers & Tractors, Inc. 
Patton Power Equipment, Inc. 
U-Rent Alls 

Pasadena 

Mowers, Inc. 

Plano 

Plano Motor Mart, Inc. 


Hanger 

Adams Service Center 

Richardson 

Beltline Lawnmower 

Richardson Saw & Lawnmower 

San Angelo 

Concho Valley Bike Shop 

Rameys Small Engine Service 
Antonio 


N&N Chain Saw Service 
Otto Dukes Machinery Company 


Jander's Lawnmower 


Seguin 
Ron's Mower Service 
Sherman 


"Barnhouse Service Center 


Sprin 
foc Lawn Mower Company 


Cope Sa Sales & Service 
Hier 8 гаан 
ahachie 


Wax 

City Bicycle Shop, Inc. 
Weimar 

Loessin Implement 
Wichita Falls 

Texas Lock & Key Co. 
Wimberley 

Jim Winn Ion Works 
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The World's Largest Selling Chain Saw. 


THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


The silver savers 


Chromogenic. If you're like me, you never 
saw the word until you read about the 
new black-and-white films just an- 
nounced by Ilford (XP1) and Agfa 
(Vario-XL). These are the films | wrote 
about in December POPULAR Science ("The 
Coming Era of Photography Without Sil- 
ver”) that use silver only temporarily—to 
capture the image and pass it on to dyes. 
In processing, the image is formed by the 
silver (development stage), passed on to 
the dyes as the silver is removed (bleach 
stage), and then made permanent (fixing 
stage). In processing, virtually all of the 
silver is reclaimed for reuse. This, of 
course, also describes the workings of col- 
or-negative films, the products on whose 
technology the new films are based. The 
stimulus for the new films has been the 
high cost of silver; in 1980, silver prices on 
the world market fluctuated between $6 
and $50 an ounce—a variation of critical 
importance to a company like Eastman 
Kodak, for example, which uses a million 
ounces a week. 

Distribution of the new films was sched- 
uled to begin in Europe last fall and in the 
United States this spring. 


PoPULAR SciENCE managed to secure a 
limited number of cartridges of film from 
both manufacturers for testing. Early tests 
by others had resulted in some glowing 
reports. We wondered if we, too, would 
emerge from the darkroom in a state of 
euphoria. The answer now-tentatively, 
on the basis of our limited trials—is no. 

Itisimportant to remember that the dye 
image of the new film type is totally 
dependent on the silver image that pre- 
cedes it. The density, distribution, and 
appearance of graininess of the dye 
clouds, as they are called, reproduce the 
density, distribution, and grain structure 
of the silver that originally captured the 
Image. 

Because the new films are designed to 
compete primarily with such 400 ASA 
films as Tri-X or HP5, we included Tri-X in 
our tests. And because results have been 
compared with those from Plus-X and 
even the slow but extremely fine-grained 
Panatomic-X, we also included those two 
films. We did nothing tricky with any of 
the films. We followed manufacturers’ 
instructions precisely. 

For our tests, we selected two scenes. 
One, a studio still life (below, left) com- 
posed by John Keating, our staff photog- 


rapher, contained objects of widely differ- 
ing colors, textures, and shapes, and was 
lighted to limit overall contrast range. The 
other scene, outdoors on a bright sunny 
day, contained starkly contrasting ele- 
ments. 


We fired off our different films at vary- . 


ing exposures, and then processed them 
exactly as recommended by the manufac- 
turers, including push-processing. Ilford 
recommends processing with a kit made 
specially for its XP1 film, which Keating 
did, giving extra development where 
called for. Agfa recommends C-41 pro- 
cessing, the standard processing used for 
color-negative films, and we had our Var- 
io-XL processed by a local lab, which gave 
us not only the standard processing, but 
the standard machine scratches. Keating 
processed our three regular silver-based 
films in standard darkroom chemicals. 

After carefully examining all of the neg- 
atives, and printing a large sampling of 
them, we have come to the following gen- 
eral conclusions: We found the Ilford XP1 
superb, matching the Tri-X in quality at 
every exposure and surpassing it, we 
judged, in apparent resolution at expo- 
sure ratings of 800 and 1600. The Agfapan 
Vario-XL did not fare well in our trials. We 
found it inferior to all the films in contrast, 
grain structure, and resolution. However, 
chromogenic Ilford XP1 did not vanquish 
the field. We liked our Plus-X negatives 
(rated at the manufacturer's recommend- 
ed 125) better. And the clear hands-down 
winner, best in every aspect, was slow 
Panatomic-X, exposed at 32. 

Although prices have not yet been set 
for the United States, there are indications 
that the chromogenic films will cost about 
25 percent more than the regular silver 
films. 


Continued 
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At today’s prices,  deivers are | Cleans carburetors and metal surfaces which works to pre- 
поши mars r ye more ن‎ keeps them clean. a МД eir sept ыы DE TO 
| their gasoline. And more an Normal engine heat and oxidation 5 : idw d 
| more from their gas аса bein cause gum and varnish to build up. (ане. те тое ез dnd 
dig ae oes M ers | These deposits can clog openings, жн зейш чо th aa de м ism 
Driver's Edge. It provi daa Es б iones tolerances and harm engine | y 9 y 
7 | efficiency. | p 
ссе — your M несеш, STP Gas Treatment cleans your p 
епомеѕ lahibite rust Cleans | carburetor. And works two ways to 
prob е пи а oem prevent these harmful deposits from 
ук ta sae vou са eepsit | accumulating again. First, it coats 
` STP does it all. That's why it T 
outsells them all. 


ue 
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UNTREATED TREATED 
The carburetor sleeve on the left 
shows fouling and deposit accumula- 
tion. The one on the right— the one 
that still looks like new— was pro- | 
tected by STP Gas Treatment. Which | 
| would you want in your engine? | 


Removes water— 

fights gas-line freeze. 
Water gets into your gas tank through 
condensation and, sometimes, by 
contamination at the pump. This 


water can cause poor engine perfor- | Saves gas. 
mance and, in cold weather, gas-line | A dirty carbu- 
freeze. | | | | retor lessens A4 
But the special-action formula of your engines ЁЙ 

STP Gas Treatment used regularly | operating | 
works to protect your fuel system. It | efficiency, 
surrounds water droplets and helps | reduces 
carry them through your engine. And | mileage, 

| the less water in your fuel system, the | wastes gas. 


But STP Gas Healer e 


| less chance of a problem. 
carburetors. Intake valves and mani- 


Inhibits rust. 
| Even alittle rust can cause serious | | idest Eds Arcos qm deg a 
" | fuel system problems. Itcanclog your | engine efficiency and important 
fuel filter, or block your carburetor jet. as savinds 
| This can mean 9 Ings: | 
| hard starting, Get the Driver's Edge. 
| plus stalling lf you demand more from your gas— 
and sputtering. and more than many gas additives 
| But STP even promise— join the millions of 
^ | Gas Treat- smart drivers whodemand STP Gas 
ment has a Treatment.Keep it on the job— every 
special rust 


mile, every fill, every season. 
Because STP Gas Treatment 
delivers. Satisfaction guaranteed 
or your money back. 

STP Gas Treatment does it all. 
Removes water, fignts gas-line 
freeze, cleans carburetors, saves 
gas. Thats whyitoutsellsthem all. | 


The 


and corrosion UNTREATED TREATED 
inhibitor designed to prevent these 
problems. Both these steel bars were 
soaked in gasoline plus water. But 
" the bar on the right — the one without 
the rust— was protected by STP 
Gas Treatment. No wonder it's the 
Drivers Edge. 


driver's 


STP Corporation, an ESMARK Company Fort Lauderdale, Florida 33310 
(E4984 STP Corporation 


Travel with PEDALPOWER®, low-cost 
electric drive for your bike or adult trike. 
Just 10€ worth of electricity gives you 
100 miles of effortless riding. Save on 
gas, taxis, stop begging rides from 
friends. Perfect for shopping, visiting, 
commuting, just plain fun! 
PEDALPOWER fits men's, women's, 
children's bikes and adult trikes, installs 
in minutes without special tools, Safe 
single-lever handlebar control, instant 
start without pedaling, up to a 40-mile 
rarmge on a single charge. Satisfaction 
guaranteed. Send coupon for free cata- 
log showing PEDALPOWER motors, 
Take-Apart bikes, and adult trikes. Get 
PEDALPOWER and laugh at gas prices! 


SEND TODAY FOR FREE CATALOG 


pem === — — — — — ишып шиши ашп — кшш 


5283 Mantua Bivd., 
Sewell, N.J. 08080 


Rush me my FREE 


Pedalpower catalog by 
first-class mail. 
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Through the viewfinder 


[Continued] 


SLR for southpaws 


Left-handed people, a national minority 
that has never hesitated to air its griev- 
ances, will be glad to know that the Konica 
people are taking affirmative action. The 
Konica FS-1 SLR (shown on the previous 
page) has a left-hand shutter release, free- 
ing the photographer's right hand for 
such things as holding a flash, taking 


notes, or stroking a beard. The shutter . 


release (which lists for $14) fits into a spe- 
cial accessory terminal at the front of the 
camera. (Naturally, for righties, there's a 
standard shutter release in the standard 
place on the right of the camera's deck.) 
Skeptics who think that Konica had 
something in mind besides making south- 
paws happy will find some justification in 
the lower photoaraph. It shows the Konica 
automatic interval timer, which also plugs 
into that accessory terminal. The timer 
works in conjunction with the FS-1's built- 
in auto winder to release the shutter and 
advance the film at preselected time inter- 
vals: 2, 4, 8, 15, and 30 seconds, and 1, 2, 
4, 8, 15, 30, and 60 minutes. You point the 
camera and set the timer. It's great for 
catching flowers opening and closing. 


Doing it underwater 


Underwater photographers who have en- 
vied the ease with which dry-land photog- 


raphers achieve perfect exposures will 
now have the same opportunity. That 
classic underwater/all-weather camera, 
the Nikonos, designed to function at 
depths to 160 feet, has gone automatic. 
With the new Nikonos IV-A, you simply 
set the selector to A (for "auto") and 
choose a lens opening. When you press 
the shutter button, the camera's meter 
reads the light through the lens and 
selects the right shutter speed. A red LED 
lights up in the viewfinder to tell you 
whether the speed is within “safe” shoot- 
ing range—from 1/30 to 1/1,000 second. If 
the shutter speed required is outside this 
range, the light blinks—a signal to change 
the aperture or use flash, as you almost 
always would underwater. The new Ni- 
konos SB-101 flash (upper photo) is also 
automatic. It mates electronically with the 
Nikonos IV-A. Turning on the flash auto- 
matically sets the camera's shutter to 1/ 
90 second. At full power, the flash has a 
guide number of 52 underwater (with ASA 
100 film). At its Va-power setting, for close- 
ups, the GN is 26 underwater. 

The Nikonos IV-A lists for $567 with 35- 
mm f/2.5 lens. (Other lenses available: 15- 
mm f/2.8, 28-mm #/3.5, 80-mm f/4.) The 
flash is $565. 


Snapshots 


€ What happens if you buy one of the 
fancy new color-filter systems, put it to 
work to get some particularly exotic 
effects (purple skies, orange trees, green 
people), and then send your color-nega- 
tive film to the local processing lab? Trou- 
ble! The processing machinery doesn't 
know that those effects were deliberate 
and will try to filter out the exotic colors 
and give you a straight print. In fact, 
reports a Louisiana photo processor in a 
trade publication, "the more sophisticat- 
ed the printer happens to be, the more it 
will attempt to negate the 'abnormality' to 
restore a more conventional or 'natural' 
result." Here's good advice if you do any 
particularly unusual filtration: If you can't 
process the film yourself, have it pro- 
cessed by a professional color lab and tell 
them what effects you have in mind. A 
good lab will work with you. 

€ Thinking of buying additional lenses 
for your camera? You may find a new 
booklet, published by Kiron Corp., a man- 
ufacturer of lenses, very helpful. It's called 
"How to Buy a Lens with Your Eyes 
Open." It's free. If your local camera deal- 
er doesn't have one, you can get a copy by 
writing to: Consumer Affairs, 730 East 
Kings Place, Carson, Calif. 90742. 

9 More rumors about the mysterious 
Kodak cartridge that is going to revolu- 
tionize 35-mm photography: The car- 
tridge will fit in your older camera. The 
film will be perforated, like the present 
film, so it can be advanced in the standard 
way. But the leader will be of a different 
material, designed to lie flat instead of 
curling. When you closed the camera 
back, the leader would be caught by some 
mechanism and be transported automati- 
cally to the first frame. But, of course, 
that's all rumor. 


Need a family wagon and 
don't know which way to go? 
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You could go the full-size way. Caprice Diesel. 


In style, in comfort, in peace, in quiet—in Chevrolet's top-of-the-line Caprice Classic Wagon. With room for over 87 
cubic feet of cargo, or up to eight passengers with available third seat, plus incredible economy for a wagon this size. 


America's favorite full-size wagons. Caprice and Impala. ү ЕРА HWY. EST. 
itus Oe P i 215. 726 5 (462) 5. 


With the available diesel engine. 


Malibu Wagon үа E 


Or you could go the mid-size way. Chevy 


The taut, trim Chevy Malibu—with room for six, good pep, standard power steering and 2 B HWY. EPA 


brakes, all on a tough full-perimeter frame. It's America's lowest-priced V6 wagon.t EST. é МРС 


* Use estimated MPG for comparisons. Your mileage and range may differ depending on speed, distance, weather. Actual highway 
mileage lower. Malibu highway estimate higher in California. Caprice highway estimate and range lower in California. Range obtained 
by multiplying 22-gallon fuel tank capacity by mileage estimates. Chevrolets are equipped with GM-built engines produced by various 
divisions. See your dealer for details. *Based on comparison of Manufacturers’ Suggested Retail Prices. Level of standard equipment 
will vary. Destination charges may vary and may affect price comparison. 
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* After all, 
if smoking isn't a pleasure, 
why bother? 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


PS Whats News 


Foreign-car sales have been soaring in 
this country for several years now, much 
to the dismay of domestic manufacturers. 
In fact, the trend is at least partially 
responsible for the shaky financial condi- 
tion of Chrysler and Ford. The reason for 
the continuing popularity of imports is 
easy to see. In general, imported cars use 
less gas—often a lot less—than domestic 
cars. Gasoline has been expensive in 
Europe and Japan for a long time, so car 
makers there have been working serious- 
ly to improve gas mileage for years. 
Domestic manufacturers have a lot of 
catching up to do. 

POPULAR SCIENCE readers are obviously 
interested in reading about the high-mpg 
imports. The article giving test results on 
these mileage champs was the best-read 
article in last February's imported-car spe- 
cial section, and | suspect it will rank that 
way in the readership surveys again this 
year. That's why we chose it as our cover 
story for this issue. But that choice pre- 
sented a problem: How do you photo- 
graph 10 cars so they make an effective 
cover? The usual kind of shot, with all the 
cars in a group, would produce 10 tiny 
images with no impact. So Art Director 
Dave Houser decided on a photo mon- 
tage—you see it on the cover. Staff Pho- 
tographer John Keating photographed 
each of the cars separately; then the 10 
images were combined electronically on a 
special makeup machine to produce the 
final result. The story, telling what our 
tests of these 10 mileage champs showed, 
starts on page 112. 


Better than batteries? 


Several articles on flywheel development 
over the last few years [PS, Oct. '79, Jan. 
and Oct. '80] have pointed out that fly- 
wheels can store a lot of energy while 
spinning at high speeds. That energy 
could be used to drive an automobile. The 
problem until now has been that when 
conventional flywheels made of materials 
such as steel were wound up to high 
enough speeds to store useful amounts of 
energy, they tended to fly apart from cen- 
trifugal force. So researchers have been 
working to use exotic new materials with 
extremely high tensile strength to over- 
come this problem. 

Now a milestone of sorts: Rockwell 
International's Rocketdyne division has 
announced the development of a flywheel 


made from a graphite fiber-epoxy matrix 
wound around a hub. The whole thing is 
about the size of an auto wheel, and it 
stores almost two kilowatt-hours of en- 
ergy at 23,000 rpm—a record. Perhaps 
even more interesting, that amounts to an 
energy-storage density of more than 16 
watt-hours per pound. And that compares 
with the four to seven watt-hours per 
pound energy density of lead-acid storage 
batteries. Thus a flywheel-powered auto 
driven by such a flywheel could have a 
range somewhere between two and four 
times greater than an electric car with bat- 
teries of the same weight. Ordinarily, the 
scheme for such a car would be to spin up 
the flywheel with electrical energy at 
night—analogous to recharging the bat- 
teries of an electric car. But such a fly- 
wheel could also be used in a hybrid sys- 
tem with a small internal-combustion 
engine that could take over and recharge 
the flywheel on the go, extending range 
indefinitely. 


Sail ho 


Susan Renner-Smith reported in the De- 
cember issue that there is a serious, 
worldwide interest in reviving the sailing 
ship. Now, Windships Magnificent in Ven- 
ice, Calif., has announced a plan to build a 
$17 million, 480-ft., 15,000-ton commer- 
cial cargo vessel using some 88,000 
square feet of sail. The ship will haul gen- 
eral cargoes on a circuit including Los 
Angeles, Seattle, Hawaii, Sydney, Na- 
goya, and other ports. The company says 
the sails should result in an 80 percent 
reduction in fuel demands. Scheduled 
launch date: March 15, 1982. 


Teletext test 


While the FCC and the rest of the televi- 
sion industry are spending their time try- 
ing to decide which teletext system to 
make standard for the U.S. [PS, Jan.], 
maverick CBS has announced plans to 
launch an experimental system in Los 
Angeles this spring. CBS wants the coun- 
try to standardize on a French system 
called Antiope. Most other broadcast 
organizations oppose Antiope because it 
is somewhat more expensive (and has 
somewhat greater flexibility and capacity) 
than other systems. 

Teletext systems make it possible for 
the viewer to call up on his TV set all kinds 


= 


of special written information services һе 
normally doesn't get. The set, of course, 
must have special circuitry to be able to 
bring in the material. Almost anything can 
be supplied in such a system. The CBS 
experiment will make available local and 
national news, sports results, weather, 
financial data, consumer tips, traffic re- 
ports, classified ads, amusement listings, 
cultural-events listings, games for chil- 
dren, and many other kinds of specialized 
information. 


The gasohol controversy 


Critics of gasohol have taken delight in 
pointing out possible problems that may 
arise from the use of the part-alcohol, 
part-gasoline fuel. Proponents, on the 
other hand, have maintained that it can 
make a useful contribution to our energy 
needs. Now a new salvo from the anti 
camp. At the moment, the government 
hopes to increase ethanol production six- 
fold to one billion gallons a year by the 
end of 1982. And estimates are that pro- 
duction might rise to four billion gallons a 
year by 1985. 

If that does happen, say grain experts, 
the whole feed-grain situation might go 
out of control. "At the four billion gallon 
level," says Wallace E. Tyner, associate 
professor of agricultural economics at 
Purdue University, "there appears to be a 
significant possibility of a 30 percent 
increase in the price of corn." And, he 
points out, the federal program designed 
to encourage the production of ethanol 
comes just at the time a world grain short- 
age is threatening. Thus as the cost of oil 
continues to rise, the price ethanol makers 
can pay for corn goes up, and corn quickly 
becomes more valuable as a fuel substi- 
tute than as cattle feed, which accounts 
for most of the use of corn now. So while 
ethanol as a motor fuel may reduce the 
amount of oil that needs to be imported, it 
will also help jack up meat prices. Almost 
everything in this complicated world, it 
seems, affects everything else. 


Editor-in-Chief 
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Ancient architects knew 
that passive heating 
works; modern scientists 
are finding out how 


BENJAMIN T. (BUCK) 
ROGERS and DANIEL RUBY 
PHOTOS: N. M. SOLAR ENERGY ASSN. 


Buck Rogers, a consultant to the Solar 
Group at Los Alamos, is a leading 
advocate of passive solar design. 


Passive solar design has been around 
ever since a prehistoric architect first 
sold a client on the idea that it was all 
right to put holes in the walls of his 
house. The ancient Greeks knew that 
window overhangs would block sum- 
mer sun but admit winter sun. In 
America, the Anasazi Indians of the 
Southwest built adobe huts that 
stored daytime heat for release at 
night, and their successors, the Pueb- 
los, lived in cliff dwellings heated by 
natural convection. 

Unfortunately, abundant fuel sup- 


plies brought an end to this learning @ - a ~The Tinn House :. · ФР nm. | 

curve, and modern civilization forgot ume En £ ам 

the craft of heating Ьу the sun. Even E а Passive design: Trombe wall and dif 

when dwindling energy supplies star- gf Solar-heating fraction (calculated): 57%. 

tled scientists into taking another 4 T ! | 
look at solar, most attention was | : : ochit | Ме T TT e A 
focused on active systems (ones that &- — : 2 "a qa ا‎ tg РЧЫ Pn _.. 


use mechanical or electrical energy to 
move heat). Passive systems were con- 
sidered to be inefficient and unsophis- The Williamson House 
ticated—not the sort of thing you'd : : as Lim weal in 
risk writing your thesis on. Only Passive design: direct gain 
when the Solar Group at Los Alamos Solar-heating fraction (calculated): 72% 
Scientific Laboratory (LASL) started 
detailed computer modeling was it 
discovered—or rediscovered—that pas- 
sive heating really works. 

But that was only the beginning. 
Next they needed to know exactly how 
it works. How is heat transferred from 
one area to another? Is one kind of 
passive design better than others? 
How do the various components of a 
system go together to assist or detract 
from the total effect? Exactly how 
should a house be designed to maxi- 
mize performance and minimize costs? 

To find answers, researchers at 
LASL began a program of monitoring 
the performance of 15 passive solar 
buildings. Their findings are not yet 
complete, but already some unexpect- 
ed results have turned up. Certain 
components of the buildings—storage 
walls, rock beds, water ponds—per- 
formed in ways not always predicted. 

Because the LASL researchers were 
studying existing buildings instead of 
building them for the purpose of the 
study, the program is not a neat, con- 
trolled experiment. “Suddenly in our 
neighborhood, a lot of passive solar 

Continued 


buildings started going up,” recalls 
Dr. Robert Jones, a member of the 
LASL solar team, “and we had the 
opportunity to study them if we got 
instruments into them when they 
were being built.” 

Arrays of thermocouples were em- 
bedded inside masonry walls, buried 
in rock beds, hung in greenhouses. 
Each building got its own mini weath- 
er station to record ambient tempera- 
tures and chart daily insolation 
(amount of sunshine). Also, use of 
auxiliary fuel was carefully recorded, 
where possible. But the data were not 
always comparable. 

“The result,” says Dr. Jones, “is that 
for two houses—the Balcombs’ and 


Mobile/Modular II—we know most of 
Passive design: thermosiphon and direct gai the heat-flow paths and how much 


Solar-heating fraction (calculated): 8496 om heat is flowing in them. For the oth- 
"s ers, the data are limited to one or more 
eL ! components of the total system." 

Of the 15 buildings, 11 are houses, 
three are commercial buildings, and 
one is a prototype of a passive solar 
mobile home. Among them, there is at 
least one representative of each of the 
five basic types of passive design— 
direct gain, thermal-storage wall, at- 
tached greenhouse, roof pond, and 
thermosiphon. However, most use 
combinations of the five and some 
even incorporate active components 
(see box). Most of the buildings are 
located in northern New Mexico (in- 
cluding all of those pictured except the 
Kelbaugh House, which is in Prince- 
ton, N.J.). Los Alamos doesn't have 
the climate you might expect (see pho- 
to of Balcomb House): Winters there 
are generally as cold as in Chicago, 
though insolation is greater. 

Any passive system must have two 
elements: collectors to gather solar 
heat and a method of storing heat 
until needed. The simplest kind of sys- 
tem—called direct gain—uses south- 
facing windows as collectors and 
relies on walls and floors for storage. 
The Williamson House, monitored by 
LASL, has 290 sq. ft. of south win- 
dows, 10-in.-thick adobe walls, and 
brick floors. Not surprisingly, temper- 
atures measured on the surfaces of the 
walls and floor correlated closely to 
variations in insolation. Beneath the 
surfaces, temperatures stayed at a 
fairly constant level, but not enough 
heat was absorbed to keep room tem- 
perature from swinging dramatically 
in step with solar conditions. 

To avoid close correlations between à 
a F 4 m inside temperature and insolation, 

gue Tue gm ^ o e EE Р Е" E. | other types of designs separate the col- 
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AD ; i ` ~ iE house. In the Balcomb House, the col- 
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es lector is an attached greenhouse, 
assive design: greenhouse % 


which undergoes temperature swings 
e | of 30 degrees or more. But the living 
Solar-heating fraction (measured): 8396 
i 5 _ 


area of the house is separated from the 


The Jones House 
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greenhouse by 14 inches of adobe wall. 
Heat is stored in the wall for up to 
eight hours, and temperatures in the 
house vary by only about five degrees 
from day to night. Secondary storage 
is in two rock beds under the floors of 
the north-side rooms, which are 
charged by a fan that pulls hot air 
from the top of the greenhouse. Heat 
is also transferred to the house 
through doors in the adobe wall, 
which are opened during the day and 
closed at night. 

The greenhouse collects 71 percent 
of incident solar radiation, of which 
only two-fifths ultimately goes toward 
heating the house. The rest is either 
vented or lost through the glazing. In 
studying what happens to this 40 per- 
cent, the LASL researchers found 
some surprises. 

One finding was that the rock beds 


were not contributing up to their 
potential because they were losing 
heat at night by a backward flow to 
the greenhouse. This was corrected by 
the addition of back-draft dampers. 
With reverse thermosiphoning 
stopped, it was found that the beds 
were extremely important. They took 
heat from a place it wasn’t needed at a 
time it wasn't needed and delivered it 
when and where it was needed. 

The biggest surprise at the Balcomb 
House was the behavior of the adobe 
storage wall. Of the heat conducted 
into the wall from the greenhouse, a 
meager 15 percent actually 
emerged on the other side and contrib- 
uted to house heating. 

The largest contributor to heating 
the living space in the Balcomb House 
turned out to be natural convection 
through the open doors in the adobe 


walls. Closing the doors at night also 
played a major role; in the Kelbaugh 
House, whose attached greenhouse is 
always open to the house, night heat 
loss was dramatic. 

Some of the unexpected results 
found in the Balcomb House showed 
up in other homes, too. For example, 
the rock bed in the Jones House also 
experienced reverse thermosiphon- 
ing, even though it was equipped with 
dampers to prevent this. Thermo- 
couples in the rock bed showed that it 
charged adequately, reaching peak 
design temperatures five hours past 
solar noon. But with the blower that 
circulates this heat turned off, the bed 
lost 40 percent of its thermal charge 
overnight. Part of the loss—due to con- 
duction through the walls of the bed 
and the plywood dampers—was ex- 

[Continued on page 155] 


Five applications 
of passive 
solar design 
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Sunlight is absorbed by metal collector, heating air, which rises 
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and flows to rock bin. Air transfers heat to rocks and returns to 
collector. Fan draws air upward through bin and delivers it to 
house through ducts. Dampers prevent reverse flow. 
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Trombe wall: the Hunn House 


Solar energy striking 250-sq.-ft. Trombe wall is partly absorbed 
and conducted through it, partly reradiated to air space between 
wall and glazing. Fan pulls heat from air space to charge rock 
bed. Second-floor wall gaps aid circulation. 
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Roof pond: Mobile/Modular II 

Sun shining through roof apertures is absorbed by 4,800 gallons 

of water in plastic bags, storing heat. When house is cold, heat is 

conducted through aluminum ceiling panels and radiated inside. 

Insulating panels close at night or when sky is cloudy. 


Direct gain: the Williamson House 
Sun collected through clerestory windows is absorbed in adobe 
north wall; sun collected through south windows is absorbed in 
brick floor. Both store heat and radiate it when house cools. 
North wall is earth-sheltered and heavily insulated. 
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Attached greenhouse: the Balcomb House 


Of solar radiation collected through 412 sq. ft. of greenhouse 
glazing, some is transferred to adobe walls, some is moved by 
convection through open doors to living areas, some is drawn by 
fan to charge rock beds. Overheating is prevented by venting. 
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Twin hulls combine the 
speed of a surface-effect 
ship with a cat's stability 


By BEN KOCIVAR 
DRAWING BY ADOLPH BROTMAN 


The slow-moving convoy steams out of 


Honolulu headed west. No destroyers 
escort it. Instead, it is paced by a giant 
Secat—a ship that looks oddly like a 
sea-walking tank. The ship's broad, 
128-ft.-wide deck stretches across two 
curved hulls that extend 225 feet from 
bow to stern. 

Suddenly, the convoy commander 
gets an urgent message—a Navy 
transport plane has gone down in a 
storm 100 miles away. The Secat spins 
90 degrees and heads south, shooting 
over the choppy seas at 60 knots. 

Obviously, this is no ordinary ves- 
sel. Right now the Secat, or surface- 
effect catamaran, exists only as a pro- 
posed variation on the surface-effect 
vessels the Navy is developing [PS, 
June '74]. But Navy engineers at the 
David Taylor Naval Ship Research 
and Development Center in Bethesda, 
Md., think the design has tremendous 
potential. 

Fred Wilson, who's directing re- 
search at the center, explained: "Basi- 
cally, the design combines the speed 
advantages of a surface-effect ship, 
which rides above water on a cushion 
of air, with the stability advantages of 
the widely spaced twin hulls of a cat- 
amaran." 

Conventional ships have displace- 
ment hulls that must push their way 
through the water. High waves slow 
them down. But surface-effect ships 
fly over the waves on a bubble of pres- 
surized air maintained by fans aboard 
ship. Fixed sidewalls and flexible fore- 


and-aft seals prevent the air cushion 
from leaking out except at the very 
bottom. The high-pressure cushion 
makes almost frictionless contact 
with the water, giving the ship its 
low-drag advantage over displace- 
ment hulls. 

Driven by underwater propellers, 
the Secat can go 10 knots faster than a 
comparably powered displacement 
hull. And, while doubling power on a 
conventional ship gives only a 10 per- 
cent increase in speed, doubling power 
on the air-cushion cat boosts speed ful- 
ly 50 percent. 

But why have two hulls? 

"The twin-hulled design offers two 
advantages: roll stability and weight 
reduction," Wilson told me. 

On a single-hull surface-effect ship, 
stabilizing force is provided by the 
sidewall on the outside of the turn. 
This sidewall won't right the boat 
properly if it's riding too high above 
the water. That limits air-cushion 
height on the single-hull craft. This 
thinner cushion makes the single-hull 
craft more subject to waves pounding 
the underside of the deck. 

That can be a jolting experience, as 
I learned a few years ago aboard a 
research  surface-effect ship. The 
pounding, heavy green seas apparent- 
ly collapsed the flexible curtain and 
the ship lost its cushion, bottoming 
out and stopping abruptly in the 
heavy seas. 

By contrast, the widely separated, 
pontoon-like hulls of the Secat design 
provide built-in roll stability. This 
makes the ship able to maneuver 
more quickly than a single-hull ver- 
sion, without danger of losing its air 
cushion. And the ship's deck can fly as 
high as 33 feet above the waves on its 
air cushion. 

The catamaran hulls also provide 


buoyancy when the ship is off-cushion 
and rides in the water like a conven- 
tional craft. A soft-sided surface-effect 
ship gets no buoyancy from its side- 
walls. As a result, the bottom of its 
main deck can sink about three feet 
into the water when its cushion power 
is turned off. By contrast, when not 
supported by air pressure, the under- 
side of the catamaran's main deck will 
still be as much as 18 feet off the 
water. This reduces the slam loads of 
water hitting the bottom and so 
reduces the structural weight needed 
to withstand this slamming. 

Two ships in one 

The catamaran design offers still 
another advantage. Navy engineers 
have discovered that a long, narrow 
surface-effect ship can carry greater 
payloads for longer distances than a 
shorter, wider ship with the same 
cushion area. But above a certain 
crossover speed, the wider ship, with 
its lower length-to-beam ratio, has a 
lower drag. With its twin hulls, the 
Secat design can change to either type 
of ship. 

For lower speed (from five to 30 
knots) and long range, the craft rides 
on the long, narrow air cushions 
under each of the two hulls. For high 
speeds (up to 60 knots), another seal 
can be lowered to enclose the center 
section connecting the hulls. Pressur- 
izing this area essentially converts 
the ship to a wide platform with a low 
length-to-beam ratio. 

Besides convoy-escort duty, the sur- 
face-effect cat could be a missile carri- 
er, helicopter-landing craft, or an 
ocean research ship. In civilian use, 
the ship might compete with contain- 
er ships, because the low-draft craft 
could land at areas without conven- 
tional docking facilities. 


speed catamaran skims the surface, un- 
like the wave-battered conventional ship 
to starboard. Gas-turbine engines propel 
the cat, while twin bubbles of air under the 
curved catamaran hulls buoy the ship 


Flexible seals at front (above, left) and rig- 
id sidewalls (right) on each side of the 
pontoon hulls enclose the surface-effect 
catamaran's twin air bubbles. The side- 
walls minimize air leaks, greatly reducing 


Hurtling across heavy seas, the high- above the seas. The only parts of the ship 


in the water (besides rudders and props) 
are thin, rigid, black sidewalls and flexible 
fore-and-aft seals extending down from 
each pontoon hull to enclose the air cush- 
ion. This surface-effect ship draws much 


the amount of power needed to pressurize 
the cushion. Small skegs on the bottom of 
each sidewall are always underwater and 
keep the ship from sliding sideways. 
Because of the sidewalls, a surface-effect 


less water than conventional deep-draft 
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ocean ships, so it needs neither channels 
nor deep docking. And the twin hulls 
make the ship faster, more stable, and 
proportionally lighter than surface-effect 
ships with only one hull. 


ship can’t travel over land as amphibious 
hovercraft do. But this surface-effect ship | 
is less bothered by crosswinds, and can 
travel farther and faster on less fuel than 
conventional, soft-sided hovercraft, rigricd та 


tames a 
plunging slope 


Under-hill 
village 


This construction method 
lets you tuck houses into 
hillsides too steep for 
conventional development 


By V. ELAINE SMAY 


Drive a short way north from Nice, on 
the French Riviera, into the foothills 
of the Maritime Alps, and you'll find 
yourself in a lovely landscape of steep 
green hills, carefully terraced in 
places like some giant’s staircase. 
You turn off the main road onto a spur 
that descends down the hillside. To 
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your surprise you drive past a house. 
Then another—and another. From 
above you could see only the green 
landscape. On closer inspection, you 
see why. These houses are not built on 
the hill; they're built into it. Just their 
glass facades and gleaming white 
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Agora, an earth-integrated housing 
project at St. Pierre de Feric, near Nice, 
France, is built on a 50 percent slope 
(top). A special building method called 
Reinforced Earth makes such construc- 
tion practical. (See text for explanation.) 
When the houses are finished, earth will 
be mounded around and on top of 
them, so that the front yard of one be- 
comes the roof of the one below. Archi- 
terra's prototype house, above, was 
built on flat land near Madrid, Spain. An 
earth berm was formed around and 
over the structure. The same soil-rein- 
forcing technique was used. The paint- 
ing, left, illustrates all the steps in build- 
ing an Architerra development, from the 
initial sculpting of the land to the fin- 
ished houses. The houses can be of 
any size and configuration and can 
have either one or two stories. Some 
have back patios and entries, as well as 
front. The company, which has an office 
in the U.S., also promotes the Rein- 
forced Earth construction method for 
commercial buildings. 
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retaining walls jut from the earth. 

The development you've come upon 
is called Agora. A model home is open 
for inspection. Why not take a look? 

You enter the house through sliding 
glass doors, part of the arc of glass 
that comprises the entire facade of the 
crescent-shaped house. This sweep of 
glass admits natural light to the 
whole living area of the shallow struc- 
ture. From every room, the wide- 
angle view ofthe valley below and the 
adjacent hills spreads out before you. 
No other houses are visible, though 
you're told there are 47 here. 


Underground development 


This unusual project is being built 
by a Paris-based architectural firm 
called Architerra. The firm has simi- 
lar but smaller developments under 
way near Paris and Grenoble, and one 
near Madrid, Spain. Recently, Archi- 
terra opened an office in Arlington, 
Va., and expects to begin building in 
the U.S. this year. 

Architerra developments are built 
using a patented process called Rein- 
forced Earth. This technique makes it 
possible to build economically on 
steep slopes—land that is often rela- 


rd 
ATH 


[ey 


Precast concrete 
panels, reinforced 
with welded wire 
mesh, are lifted 
into place by crane 
to form walls of the 
house and retain- 
ing walls. Metal re- 
inforcing strips will 
be attached to met- 
al ties that project 
from the back of 
the panels. These 
strips will stabilize 
the earth behind 
the walls. Thus the 
concrete panels 
don't need to be as 
strong and thick. 


tively inexpensive because it is diffi- 
cult, or even impossible, to develop 
using conventional construction tech- 
niques. The process also economizes 
on materials and labor for more cost 
savings. 

And of course Architerra’s houses 
reap the benefits common to all under- 
ground construction: You can have 
more house and more green space on a 
smaller plot of land. The houses are 
built primarily of concrete, so they are 
relatively fire-resistant. Since they're 
below grade, they're protected from 
wind and storm damage. They are qui- 
et and private, and require little exte- 
rior maintenance. Best of all, it takes 
very little energy to heat them in 
winter and cool them in summer. 


How they're built 


The Reinforced Earth construction 
starts with sculpting the hillside into 
wide terraces. Then large crescents 
are dug out where each house will bé. 
Next, an unreinforced concrete level- 
ing pad, usually about six inches thick 
and 12 inches wide, is poured. This 
will be the foundation for the precast 
concrete panels that will form the 
back and side walls of the house. A 


small crane moves the four-by-eight 
or four-by-nine-foot panels into place, 
and they are braced temporarily from 
the front. At this point the wall is 
waterproofed. 

Projecting from the back of the con- 
crete panels are rows of metal ties, to 
which the construction crew will bolt 
strips of galvanized steel—the rein- 
forcing strips that give this technique 
its name. The strips anchor the wall 
into the soil behind. Their length, 
width, and thickness vary according 
to the earth loads. Usually they are 
from five to 10 feet long, 1.6 to 2.4 
inches wide, and about '5 inch thick. 
Ridges, about Vs inch high, run across 
the strips on both sides to enhance 
friction between earth and strips. 

First the construction crew attaches 
the metal strips to the bottom row of 
ties on all the panels. Then a layer of 
granular soil (for good drainage) is 
spread on top of the strips and com- 
pacted; the crew attaches a second row 
of strips, and another layer of soil is 
added. The process continues until the 
cavity behind the wall is completely 
filled in. 


Thinner walls 


A fundamental problem for all un- 
derground construction is the tremen- 
dous earth load exerted on the struc- 
ture. The usual solution is to build the 
house of very thick—and expensive— 
reinforced concrete. But with Rein- 
forced Earth walls, the metal strips 
resist any tensile forces that tend to 
develop near the walls; the soil trans- 
fers the load to the strips. Thus the 
wall itself doesn’t need to be so strong. 
In fact, the concrete panels used in 
Architerra’s houses are only 4% 
inches thick, compared with eight to 
12 inches for standard underground 
construction. Furthermore, large foot- 
ings are not needed when Reinforced 
Earth walls are used. Indeed, the wall 
panels aren’t even tied into the con- 
crete leveling pad. 

When the back and side walls are 
in place, the sections of glass facade 
are lowered into place by crane. 
Next comes the roof. It can be pre- 
cast or cast-in-place concrete, or 
even wood joists. The roof is water- 
proofed, covered with foam in- 
sulation board, topped with sand 
for good drainage, and finally covered 
with earth. 

“Construction is very quick and 
simple,” says Cornelius Wood, vice- 
president of Architerra’s American 
office, “like an assembly line. The 
crews need no special equipment nor 
any experience with the process.” 

While this technique of construc- 
tion is relatively new to the home- 
building field, it has been widely used 
all over the world for other purposes. 


Many retaining walls along American 
freeways are built this way. 

“We used Reinforced Earth walls 
for an oil-storage farm in Alaska,” 
says Wood. “Those were designed to 
withstand earthquakes up to 8.5 on 
the Richter scale.” 

The inventor of the process is a 
French engineer and architect named 
Henri Vidal. “One day, nearly 20 
years ago, Vidal and his children were 
out on the beach playing in the sand,” 
Wood relates. “He was struck by the 
fact that the sand gave way so easily 
when stepped on. Vidal started tin- 
kering, Wood continues. “He gath- 
ered some pine needles, put some sand 
in a mound, laid some pine needles on 
top of it, then put down more sand, 
then more pine needles. With the pine 
needles embedded in his sand pile, 
Vidal found that he could step on the 
pile and it wouldn’t collapse. That was 
the inspiration for Reinforced Earth. 
Vidal then spent the next five years 
developing the concept.” 

The technique can be used wherev- 
er earth needs to be stabilized and a 
wall built. Architerra is promoting it 
for apartments, condominiums, and 
hotels, as well as for private homes. 
And while it is ideal for hilly sites 
with slopes ranging 10 to 50 percent 
from horizontal, it can also be used in 
flat areas. 


Cost savings 


“Because of the economies in labor 
and materials, plus the relatively 
inexpensive building site, the Agora 
houses will sell for considerably less 
than comparable houses in the area," 
Wood reports. 

He expects the same to be true of 
Architerra houses built in this coun- 
try. While most underground houses 
built to date have been about equal in 
cost, or even somewhat more expen- 
sive than custom-built above-ground 
houses, the houses in an Architerra 
development would be competitive 
with, and perhaps even cheaper than, 
frame houses in a conventional devel- 
opment, the company believes. 

In France, buyers of Architerra 
houses also get more favorable mort- 
gage terms under a government pro- 
gram to encourage energy efficiency 
in new buildings. 

To try to predict just how much 
energy these houses will save, Dr. 
James Merkel, research engineer 
with Architerra’s American office, 
ran the calculations given in the 
accompanying charts. He compared 
an Architerra house, insulated to R- 
12.5, with an above-ground house 
with R-20 walls and R-27 ceiling. Sav- 
ings vary by location and are also 
enhanced dramatically when the Ar- 
chiterra house uses thermal shutters. 
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These figures do not include any ben- 
efit from solar heat gain through the 
window wall, however. Ideally, these 
windows would face south and collect 
considerable solar heat in winter. 
Architectural features and plants 
would be used to screen out unwanted 
summer sun. 

The reason for the reduced energy 
use is, of course, the sheltering effect 
of the soil around the house. While the 
temperature of the air in a climate 
like that of Minneapolis (a “best-case” 
example) may range from 100 degrees 
F in summer to —30 degrees in winter, 
the soil at 2v2 feet below the surface 
never goes above 65 degrees or below 
29. Ten feet underground the temper- 
ature range is even more moderate: 
from 40 to 57 degrees. 

Furthermore, at 10 feet the soil is 
warmest not in July, when the air 
reaches its highest temperature, but 
in October—about the time you begin 
to need some heat. And it is at its cool- 
est in April—after cold winter temper- 
atures are fading from memory. This 
thermal lag of the surrounding soil 
contributes considerably to the en- 
ergy efficiency of an underground 
house. 

Dr. Merkel also calculated the cost 
of owning an Architerra house, com- 
pared with a conventional well-insu- 
lated (R-20) frame house, over the 
course of a 30-year mortgage. He 
assumed that both cost $100,000 to 
build and had the same taxes. He 
assumed energy costs would rise at a 
rate of 10 percent per year and every- 
thing else at a six percent rate. He 
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assumed lower insurance rates for the 
underground house (which State 
Farm already offers), and a smaller 
heating, air-conditioning, and venti- 
lation system that consequently costs 
less to maintain, repair, and replace. 
He assumed greatly reduced exterior 
maintenance for the  Architerra 
house, and, finally, an energy saving 
of 50 percent. 

With these assumptions, his calcu- 
lations indicate that an Architerra 
house would cost its owners $88,000 
less to maintain and operate for 30 
years than would the above-ground 
frame house. 

Merkel ran the same calculations 
assuming a 25 percent energy saving 
for the Architerra house, and came 
out $63,000 ahead after 30 years. 
With a 75 percent energy saving, the 
dollar saving totals $102,000. 

"I ran these calculations to illus- 
trate the cumulative effect of lowering 
operating costs, not really to arrive at 
absolute numbers," says Merkel. "I 
could make the numbers much more 
dramatic by using a higher inflation 
rate." 

Whatever the actual numbers 
would be, the message seems clear: 
Tucking a house in a hillside, á la 
French Underground, looks like one 
way to make it affordable. Gs) 
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Variable-speed 
AC motor 


cuts energy losses 


Motors that run at one 
speed can be wasteful. 
Now there's a way out 


By E. F. LINDSLEY 
ILLUSTRATIONS BY RAY PIOCH 


There I was, standing precariously 
atop a rickety stepladder in a crowded 
Chinese restaurant in New York City. 
Id been suffering in chilled misery 
from an overspeeding air-conditioner 
blower, had complained to the manag- 
er, and, perhaps unwisely, had volun- 
teered to fix it. 

Working gingerly, I eased the V- 
belt into a lower-speed groove on the 
motor pulley. Then I flipped on the 
motor switch and descended the lad- 
der. The airflow was now much slow- 
er. Before, the blower had been run- 
ning so fast that the red and gold drag- 
ons dangling from the ceiling had 
danced like oriental kites in the frigid 
breeze. 

“I apologize,” said the manager. 
“But the air conditioning was just 
turned on this morning. I didn’t know 
how to cut it back.” 

Id known how to change the belt 
ratio, of course, but that was a poor 
solution. The basic problem was the 
AC induction motor. As with millions 
of other such motors commonly used 
in homes and businesses, there was no 
way to vary its speed to suit 
conditions. 

Even worse, I was aware that 
behind the scenes at the restaurant, 
the motors driving the cooling com- 
pressor, chilled-water circulating 
pumps, condenser water pump, and 
cooling-tower fan were also still run- 
ning at top speed, unnecessarily. Or 
they were starting, stopping, and 


restarting in an endless cycle, as your 
household refrigerator does. That’s 
the only other way to vary their out- 
put. It makes as much sense as trying 
to control your car’s speed by running 
with the throttle always floored, alter- 
nately cutting the ignition and then 
restarting, over and over. 

But that’s the way air conditioning 
and other systems using conventional 
AC induction motors work. They 
waste an enormous amount of energy 
and cost their owners dearly, simply 
because their speeds can’t be adjusted 
at will. And there has been no simple, 
inexpensive way to change them. 

Now it looks as if that’s about to 
change. In John Roesel’s laboratory 
near Bradenton, Fla., I recently saw a 
new type of AC motor. It’s as rugged 
as a conventional induction motor, 
claims Roesel, its inventor. But its 
speed can be infinitely varied within 
its working range. 

He showed me one motor, designed 
to operate between 900 and 1,800 rpm. 
By turning a dial, he could get any 
speed within that range. 

“ГИ show you how changing speeds 
saves energy," Roesel said. "Let's look 
at air handlers [air-conditioning 
blowers]. If you wanted to cut the air 
volume in half because your cooling 
demand was down [my situation in 
the restaurant], the power required to 
move half the air is not one-half the 
power. It's one-eighth of the power. 
That's because most blowers absorb 
power approximately as the cube of 
their rotational speed." 

And of course there are many other 
motors in an air-conditioning sys- 
tem—pumps and compressors—that 
typically absorb power in much the 
same speed/cube relationship. 

With the Roesel motor, speeds can 
be adjusted—manually, or automati- 


cally by thermostats—to match the 
load demands of the moment. In a 
large office or hospital building a cen- 
tral computer could speed up and slow 
down air handlers and pumps as nec- 
essary. 

By now you're probably thinking, 
what's all this fuss about variable- 
speed AC motors? The motor on my 
electric drill is a variable-speed AC 
motor. 

True. But it is just a series-wound, 
brush-type motor. Your electric-drill 
motor, and other variable-speed AC 
motors like it, uses commutators and 
brushes. "By their nature," Roesel 
says, "these motors have a relatively 
short life—maybe thousands of hours. 
With a conventional motor you can be 
talking about tens of thousands and 
even hundreds of thousands of useful 
hours. There's no electrical component 
wearing out—no commutator brushes 
or electronic switching devices." 

There have been other attempts 
over the years to develop variable- 
speed AC motors. Roesel showed me 
an illustration of a 1920's version. It 
was clever, but the complexity of its 
movable brushes, multiple windings, 
and electrical circuits was formidable 
by today's standards. 

Today there are electronic ways to 
change normal 60-Hz current to other 
frequencies to vary motor speed. But 
they are costly and complicated. And 
they are vulnerable to what Roesel 
calls "electrical noise and bangs and 
clatters on the line.” 


Rotor poles—more or less 


Roesel's motor works like a conven- 
tional induction motor, with one ex- 
ception: Instead of electrically induc- 
ing a fixed number of magnetic poles 
on the rotor—as conventional motors 

Continued 


Simplified four-pole single- 
phase variable-speed motor 
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Variable-speed AC motor resembles a conventional induction 
motor. Major differences: the exciter, and the rotor (with barium 
ferrite strips embedded in it). The motor above has four stator 
windings (1% windings are cut away). In a conventional motor 
with four windings, the stator would have four magnetic poles, 
one for each winding. The rotor would have four poles, too. The 
number of rotor poles matches the number of stator poles 
because the rotor poles are induced by the stator windings. AC 
flowing in the stator produces a magnetic field that rotates 
around the stator as current rises and falls in stator coils. The 
rotor's magnetic field stays locked in with the stator's rotating 
field, thereby turning the rotor. With Roesel's motor, rotor poles 
are not induced by the stator windings. Instead, the exciter relo- 
cates the poles on the rotor, thus causing it to speed up or slow 
down. As the speed changes, the number of poles changes, bring- 
ing the magnetic centers into alignment for the desired speed. 


do—his motor has the capacity to 
speed up or slow the rotor and then 
imprint fewer or more poles on it 
while the motor is running, and thus 
establish the motor’s new operating 
speed. (An AC motor’s speed is deter- 
mined by its number of poles.) 

The imprinting is done in much the 
same way that a recording head rear- 
ranges magnetic particles on a cas- 
sette tape while recording. (See draw- 
ings for a description of how it works.) 

Since it is possible simply to dial in 
speed changes with the Roesel motor, 
it seemed to me to be a natural appli- 
cation for machine tools. That possi- 
bility is still somewhat in the future. 
“We don’t know yet whether we're 
going to be able to maintain the preci- 
sion control we'd want,” Roesel said. 
“There is a torque angle associated 
with loading the motor that, in effect, 
looks like a speed change to the motor. 
We don't have the magnetic materials 
available commercially yet to give us 
exactly the characteristics we want.” 

He added, however, that holding 
speed within a very few percentage 
points was feasible. But in some 
ultra-precise industrial applications, 


How Roesel’s motor works 
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The operating principle of Roesel's motor 
(1) is to change motor speed by varying 
the magnetic angle of the poles on the 
rotor. If the angle increases, the rotor 
slows since the rotor poles are no longer 
properly centered on the stator poles. This 
will change the number of poles. In the 
conventional induction motor, the rotor 
has built-in conductor bars (squirrel cage) 
in which magnetic poles are established 
by induction from the run windings. But in 
Roesel's motor, an exciter head "prints" 
poles on the rotor's ferrite surface, much 
as a tape-recorder head arranges magnet- 
ic particles on a cassette tape. 

The number of poles the exciter prints 
depends on the speed of the rotor after it 
slows down or speeds up. Once the right 
number of poles has been printed to rees- 
tablish the magnetic centers, the motor 
will continue to run at that speed. The ini- 
tial speed change depends on how many 


MANUAL SPEED CONTROL 


that might not be good enough. 

Right now, though, Roesel is not 
concerned with ultra-precise industri- 
al applications, nor with home-shop 
uses where a deviation of a few rpm is 
not only acceptable, but virtually 
unnoticeable. The first efforts at sell- 
ing the motors will be aimed at the 


GG With the energy 
savings, you could 
buy this motor 
once a year easily99 


air-handler, heat-pump, and associat- 
ed markets. 

So far, Roesel has pretty well 
removed any doubts I'd had about his 
motor. Even so, l've seen too many 
things that worked well in the lab, but 
turned out to be much too expensive 
for real-world use. In light of this I 
asked Roesel what kind of saving he 
would expect in, for example, a public 


electrical degrees the exciter current is out 
of phase with the run-winding current. 
And that phase angle can be controlled by 
a so-called "phase shifter." A phase shift- 
er may be any of a number of well-known 
common devices, ranging from a capaci- 
tive/inductive circuit to a variable trans- 
former. Phase shift can be accomplished 
manually by turning a knob, or automati- 
cally by a signal from a thermostat or oth- 
er sensor. Although a single run winding 
is shown, the stator would have the usual 
number of windings, depending on the 
motor's design speed. 

Basically, the phase shifter causes the 
AC flowing through the exciter coil to 
change phase with the current flowing 
through the run windings of the stator. 
Picture the alternating line current going 
to the run windings and the phase shifter. 
When the current enters the phase shifter, 
its waves are exactly in step with the 


building that switched to his motor for 
air handling. 

"With the energy savings, you could 
buy this motor once a year easily," 
he said. "It will be slightly more 
expensive than a conventional motor 
when produced in the same volume; 
but it will be quite a bit cheaper than 
the type with the electronic package 
(which uses electronics to vary line 
current frequency to change motor 
speed)." 

As I was leaving Roesel's lab, I 
asked when we might expect to see the 
new motor on the market. "In about a 
year, I hope," he said. 

Already his  constant-frequency 
generator [PS, Oct. '76] is being mar- 
keted as a power source for computers 
and other electronic gear that doesn't 
take kindly to power interruptions. 
Roesel's motor, in fact, is a spinoff of 
the technique used in the generator. 

Both the generator and the motor 
are under license from Precision Pow- 
er Corp. to The Continental Group, 
Inc., and inquiries should be directed 
to Franklin J. Sekera, The Continen- 
tal Group, Inc., 1 Harbor Plaza, Stam- 
ford, Conn. 06902. Gis) 
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waves going to the run windings. But 
when the current leaves the phase shifter, 
its waves are out of step. 

Suppose a variable-speed motor has 
four stator poles, like the one in the cut- 
away drawing. A speed of 1,800 rpm 
requires four rotor poles. (The number of 
current reversals per minute for 60-Hz cur- 
rent is 7,200, and 7,200 divided by four 
equals 1,800.) To print four poles on the 
rotor, the exciter current would have to be 
124 electrical degrees out of phase with 
the current to the run windings (2). (The 
number of degrees will vary with the 
motor construction.) 

But for a slower rotor speed of 1,500 
rpm, the phase angle has to be 150 
degrees. When the motor slows down this 
will produce the equivalent of 4.8 poles on 
the rotor (3). 

Any conventional starting method, 
such as a capacitor, can be used. | 


Giant- 
winamill 
array 


While they’re not exactly sprouting 
like trees, giant windmills are start- 
ing to pop up in many parts of our 
landscape. Blades on the world’s big- 
gest windmill to date measure 300 
feet from tip to tip. It stands 200 feet 
tall, and will generate 2.5 megawatts. 
The first of three to be erected at 
Goodnoe Hills, Wash., the giant wind- 
mill (see illustration) was built by 
Boeing for the DOE. Unlike other 
large wind turbines, the Boeing de- 
sign has blades mounted upwind of 
the tower. Blade speed is controlled by 
varying the pitch of rotor tips, instead 
of varying the pitch of the whole 
blade. The windmill should be operat- 
ing by the end of this year. 

Another array of windmills will rise 
in Medicine Bow, Wyo. The first of a 
planned 50-windmill farm should be 
operating by mid-1981. With 225-ft. 
blades mounted on a 262-ft.-tall tow- 
er, the windmill won't be the world's 


Laser beacon 


to prevent — 
midair collision 


A collision-avoidance system to re- 
duce the chance of midair collisions 
has been developed by Professor Rich- 
ard Miles of Princeton University. He 
proposes to use a one-milliwatt laser 
beacon (sufficiently low in power to 
threaten no damage to the eyes) anda 
photo-detector to inform pilots of the 
range and flight path of aircraft that 
may pose a collision threat. 

Small planes are not usually 
equipped with encoding transponders 
that automatically transmit identity, 
speed, and altitude to the radar 
screens of ground controllers. Thus 
the system would most benefit pilots 
licensed to fly only under Visual 
Flight Regulation conditions, when 
visibility must be at least one nautical 
mile and 1000 ft. altitude. 

Miless system, now undergoing 
ground tests, would require every 
plane to have a laser and detector. 
(The laser would replace the rotating 
red light planes now use.) The dis- 
tance and bearing of any threat craft 


biggest. But it will be the most power- 
ful, generating four MW —enough to 
meet the needs of 1200 families. 
Hamilton Standard is building the 
windmill for the Dept. of the Interior, 
which manages the project jointly 
with NASA's Lewis Research Center 
in Cleveland. The project's goal: to ex- 
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would be determined by how rapidly 
the laser swept across the detector. 
The closer it got to the threat aircraft, 
the slower the beam would sweep the 
detector. (It's as if you were standing 
just beyond the edge of a revolving 
carousel. Over the same time span, 
horses on the outer edge cover a great- 
er distance than horses near the cen- 
ter. Thus an outer horse sweeps past 
you faster than one in the center.) 

A laser beam two inches wide re- 
mains two inches wide for over two 
kilometers. If the beam were to spread 
out with distance, sweep time (time on 
target) would vary, depending on the 


plore the feasibility of feeding wind- 
generated power directly into lines 
from hydroelectric plants. 

With the lines carrying wind-gener- 
ated power, water levels could rise be- 
hind dams. When the wind slowed, the 
stored water would be used to gener- 
ate power.—Ben Kocivar 


width of the beam—it wouldn't give 
the distance from the airplane the la- 
ser intercepted. 

Miles calculates that in planes 
equipped with detectors having a two- 
kilometer range, VFR-licensed pilots 
would get at least 15 seconds' warning 
before a potential collision. This is a 
“worst case" estimate based on the 
fact that below 10,000 ft., maximum 
legal speed is 250 knots. 

Miles isn't sure what his system 
will cost, but anticipates a price well 
below the $2500—3$6000 cost of encod- 
ing transponders now in use.—Ed 
Moslander 


To check the design of a camshaft, an engineer calls three 
views onto a screen (above). The computer can display the as- 
sembly from any angle, in either 2-D or 3-D. The designer 
chose the vivid colors arbitrarily, to highlight the separate 
parts. The computer can create detailed mechanical drawings 
(right), but can display far more than simple exploded views. 
It can zoom in on successively smaller sections of an object— 
such as the sphere at far right—to reveal details. The comput- 
er can even predict the practicality of its own creations, such 
as the chair at top right. The contour lines show what will 
happen when a 150-pounder slumps into that chair. The pat- 
terns alert the designer to any severe stress points. This dis- 
play was generated by Finite Element Modeling (FEM), à pro- 
gram that analyzes the design's performance under stress 
(see box). Though sophisticated, such computer-aided design 
systems are surprisingly simple to operate. For example, the 
integrated circuit at middle right is half-framed by a command 
"menu" that makes it easy for the designer to make changes 
without looking away from the design. Like a keyboard drawn 
on the screen, the menu has both symbol and text com- 
mands. To ask the computer to "redraw," for example, the 
operator need only touch the proper square on the screen 
with the cursor, a keyboard-controlled dot of light. 
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Long used by the auto 
and aerospace industries, 
computers now help 
design everything from oil 


refineries to tennis shoes 


By JIM SCHEFTER 


The screen glowed faintly green in the 
dimly lit room, a field of emptiness 
waiting to be filled in by the operator. 
À second screen, smaller and plac- 
ed just to the right, filled with 
instructions as the computer demon- 
stration began. Flicking an electronic 
stylus over a symbol-covered pad with 
his right hand and playing his left 
hand over a standard-looking key- 
board, the operator brought the large 
color screen to life. 

Moments later, it filled with a mul- 
ticolored line drawing of a simple 
refinery. Precisely formed in three- 
dimensional perspective, the plant 
had been plucked from the memory of 
a nearby computer. Now Steve Lu- 
krofka, an applications engineer for 
Calma, a Sunnyvale, Calif., comput- 
er-graphics company, put his design 
station through some of its simpler 
paces. 

In a few seconds, he had the screen 
quartered into four view ports, each 
showing the refinery from a different 
angle. Pipe, steel, concrete, wiring, 
and other elements each showed in a 
different color. 

Moving a small dot of light, a cur- 
sor, on the screen, he established 
boundaries around a section of pipes 
and valves visible inside the refin- 
ery. With another set of quick 
instructions, he zoomed in on the 
marked area, enlarging it on the 
screen to show complete details too 
faint to be visible in the overall 
drawing. 

"Now we can modify the design, if 
that's what's needed," he said. "Any 
changes automatically go into the 
computer's data base so that the next 
person looking at it will see only the 
current design." 

Shifting over to a short row of stor- 
age tanks next to the refinery, he 
showed me how quickly changes can 
be made. "Let's just add another tank 
to the plant," Lukrofka said. 

The cursor danced around the 
screen, defining a new tank, moving 
retaining walls, and calling on the 
computer to make the appropriate 
changes. In less than a minute, 


Lukrofka put in the final instruction 
and the screen went blank—but only 
momentarily. Then it blazed back to 
life as the computer redrew the refin- 
ery, in all four views, with the new 

Continued 


“The system eliminates the real nightmare of design—engineering change orders" 


tank neatly drawn in the right place. 

"What you're seeing is a system 
that lets a designer work with a full 
color graphics display," said Senior 
Applications Engineer Randy Nickel. 
"It's computer-based, but the output is 
graphics rather than printed informa- 
tion. And it gives the designer the 
capability of playing around with a 
project to try different combinations." 

This is computer-aided design, a 
branch of computer technology jointly 
pioneered by the aerospace and auto- 
motive industries (see box). After a 
decade of development by these giant 
industries, the technology, often 
called CAD for short, is now becoming 
available to smaller manufacturing 
firms. 


From maps to chips 


With computer-aided design, an en- 
gineer, architect, or designer uses a 
computer and video display instead of 
a slide rule and drafting table. Some 
systems, such as Calma's, give the 
user an electronic tablet that responds 
to the movements of an electronic sty- 
lus. Designers see their work appear 
instantly on the screen. Other sys- 
tems have light pens that draw direct- 
ly on the cathode-ray tube, keyboards 
with symbols for shapes and sizes, and 
combinations of both. Once created, 
the design is instantly stored in a com- 
puter memory. 

The technology offers more than an 
electronic drafting table. With com- 
puter-aided design,  "cut-and-try" 
means giving the computer a few com- 
mands instead of making, shaping, 
and fitting actual parts. 

The computer lets the designer try 
out many versions well before the first 
prototype is built. It can also analyze a 
favored design for stress points or poor 
tolerances between parts. And the 
technology is even upgrading the 
assembly line. Engineers can check 
for manufacturing problems before a 
product is built. They can even design 
and program the computer-controlled 
tools that will make the object. 

The field is growing rapidly. A 
recently published sourcebook (À 
Survey of Commercial Turnkey САР! 
CAM Systems, published by Produc- 
tivity International, Box 8100, Dal- 
las, Tex. 75202) listed 20 firms that 
provide ready-to-go “turnkey” sys- 
tems, as well as 14 more companies 
that offer software for computer-aided 
design. Several universities offer the 
topic to engineering students; the 
University of Rochester is the recog- 
nized leader in computer-aided design 
research. 

Four key design areas are being 


invaded and conquered by computers: 
mechanical items, from simple nuts 
and bolts to entire factories or refiner- 
ies; electronic devices, including the 
most complex chips and circuits; ar- 
chitecture; and cartography. 

The last is the most recent develop- 
ment, Professor Michael Melkanoff of 
UCLA told me, but may be the fastest 
growing. "Maps of every city in the 
world will soon be done on comput- 
ers," he said. "Imagine the value of 
having a computer that knows where 
every street, every gas line, every 
telephone cable, every building is 
located." 

In the other three design fields, 
computers have already made them- 


selves felt. Designers have moved 


beyond simply using the computer to 
produce more elegant, more exacting 
charts and blueprints, Melkanoff said. 
Once the initial design is entered, the 


computer can look at it from any ' 


angle, displaying top, bottom, side, or 
any other view the designer needs. 
"The video screen is really a window 
into your design," Melkanoff told me. 
"You can move around a large draw- 
ing, zoom in or out, look at pieces, and 
work on small sections. 

"And the system eliminates the real 
nightmare of major design—engineer- 
ing change orders. Now the computer 
tracks the changes. We used to ask, 
"Where's the last update? Now we 
know. 

"Its in the computer." 

Melkanoff is one of a handful of pro- 
fessors in the U.S. who is teaching 
computer-aided design to engineering 
students. Using equipment and soft- 
ware donated to UCLA by Lockheed 
and others, Melkanoff has developed 
an aggressive teaching and research 
program. 

"Ive heard too many complaints 
from industry about universities pro- 
ducing obsolete engineers," he said. 
"We have to teach with modern tools if 
we want to produce modern design 
engineers. 

"The computer has completely 
changed drafting in the past 10 or 15 
years," Melkanoff added. "But there's 
much to do yet. There's so much resis- 
tance in the field." 

The resistance comes from people 
who learned drafting and design the 
old way—using a pencil, a straight- 
edge, a set of curves, and lots of eras- 
ers. Many of them have difficulty con- 
ceptualizing a design, Melkanoff ex- 
plained. They want to work with an 
entire drawing visible, even if they're 
only working on one corner. With 
computers, the screen shows only the 
corner while the computer keeps the 


rest of the design stored away in its 
memory. 
Micro-drawing 

Calma, in California's Silicon Val- 
ley, is one of the leading suppliers of 
turnkey computer-aided design sys- 
tems. Another is McDonnell Douglas 
Automation (McAuto), a branch of the 
giant Southern California aerospace 
firm. Both have spent years develop- 
ing high-level, easy-to-use programs. 

Calma designs and builds most of 
the hardware that goes with its com- 
puter programming, while McAuto 
supplies standard terminals and other 
equipment purchased from outside 
manufacturers. Both companies base 
their systems on available minicom- 
puters built by Data General or Digi- 
tal, but Calma also developed a small, 
superfast computer as part of the 
design station for one of its advanced 
systems. 

I visited both companies to see the 
systems in action. At Calma, the daz- 
zling display of the refinery layout 
was only the beginning of the demon- 
stration. After calling up other exam- 
ples of the computer's mechanical 
engineering wizardry (see pictures on 
previous two pages) the Calma team 
led me to another design station, this 
one dedicated to the electronics indus- 
try. At the push of a button, a complex 
integrated circuit took form in full 
video color. 

"These stations mean total replace- 
ment of the drafting table," said Sue 
Shedler, integrated-circuit product 
manager. 

Within the past few years, comput- 
er-aided design has brought a true 
revolution to the integrated-circuit 
industry. The old-fashioned way of 
designing a microprocessor took at 
least four people a year to draw the 
complex circuitry on clear plastic 
sheets. Some companies still do it that 
way, drawing circuits at 1,000 times 
their scale to show every component 
and connection of a tiny chip. At that 
scale, one of today's chips spreads 
across 25 large sheets of Mylar plastic. 
Then, since there are different circuits 
on different layers of a microprocessor 
chip, the Mylar sheets must be care- 
fully coordinated. 

"The physical problem of matching 
up all those sheets is enormous," 
Shedler told me. "And in five years, 
integrated circuits will be so small, 
with so many components, they'll be 
drawing them at 5,000X and the 
Mylar design sheets will cover three- 
fourths of a football field." 

Calma's Graphic Design System II 
ends all that, letting one designer lay 


out a complete microprocessor in 
about four months. The job goes rapid- 
ly because the computer does most of 
the detail work. For instance, VLSI 
(very large-scale integration) circuits 
may have 10,000—14,000 components 
packed into one chip. But many com- 


ponents, such as memory cells, are 
identical, though they are laid out in 
arrays of hundreds of thousands. 
With the computer doing most of 
the work, the designer need only use a 
stylus or cursor to outline boundaries 
of an array on the video screen. In the 


next few seconds, the computer fills in 
the array with hundreds of identical 
cells. The same job could have taken 
humans several weeks of painstaking 
drafting by hand. 

Of equal importance to integrated- 
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From airplane wings to auto air bags 


Though the computer-graphics terminal 
is a relative newcomer to many engineer- 
ing departments, it's old stuff to the aero- 
space and automotive industries. For the 
past 10 years, computers have played a 
major role in designing planes, cars, and 
related components. At first the two 
industries used the computer as a kind of 
super-calculator. But innovative engi- 
neers soon learned to tap the computer's 
full design potential. In 1977, for example, 
Rockwell, the aerospace company, report- 
ed a major computer breakthrough: the 
redesign of a wing for the Sabre 65 that 
had proved almost impossible to upgrade 
using conventional design methods. In 
1979, the Boeing company reported it was 
using computers to design almost all of 
the new commercial airliners. Boeing's 
complex, three-level design system pro- 


duced complete fabrication and. aircraft 
assembly drawings, tooling information— 
even interior design layouts for different 
airlines. Meanwhile, the auto industry, 
which had begun by borrowing aerospace 
computer technology, worked out design 
systems to meet its own specific needs. 
Back in 1971, GM developed a computer 
model that mathematically analyzed the 
response of a car's front end during a 
crash into a barrier. By 1974 GM was 
using the computer-graphics terminal to 
develop graphs and charts that replaced 
pages of numbers showing tolerances 
between parts. To generate these graph- 
ics, the computer mathematically “‘as- 
sembled" all the parts of a car. This com- 
puter simulation of dimensional toler- 
ances allowed GM engineers to discover 
possible misalignment of parts in a new 


design well before prototypes were 
built. 

Also in 1974, GM Research Labs 
was fine-tuning its Finite Element Model- 
ing program. In this computer simulation, 
the structure of a design is subdivided 
into a number of small chunks—or ele- 
ments. The fixed shape of each element is 
mathematically described by the comput- 
er, which then sees the whole structure as 
a collection of finite elements, instead of 
an almost infinite series of connected 
points. Once the model of the design is 
created, the computer can analyze the rip- 
ple effect that even a small strain placed 
on one element will have on the whole 
structure. With this computer tool as a 
starting point, the GM Research Labs 
began developing, in 1975, its Vehicle 
Structure Analysis Program. This full 
computer-aided design package used the 
computer video display to show in three- 
dimensional perspective the results of the 
various structure analysis and modeling 
programs. 

By 1980, computer-aided design was a 
major tool at GM's Fisher Body division. 
The surface designs of all of the 1980 GM 
cars, except the Corvette, were designed 
by a computer. The computer also devel- 
oped the instructions for the automated 
milling machines that cut full-size models 
of the designs. And the computer system 
helped develop other components such 
as seat belts and air bags. The computer 
even predicts the movements of auto 
occupants during a crash. Finally, the 
computer is used to develop control pro- 
grams for machines as diverse as auto- 
mated fabric cutters and robot welders. 

Other automotive companies regularly 
use computer-aided design, as do related 
industries such as headlight and tire man- 
ufacturers. GE, for example, uses the 
computer to create the equations needed 
for cutting the facets of its new line of 
sealed-beam halogen headlamps. Fire- 
stone has been using computers in its 
drafting department for over a decade, 
and now has a fully developed computer- 
aided design program (see photo). 


With a light pen, a Firestone designer 
draws a tire tread directly onto the com- 
puter screen. He can also issue design 
commands via the keyboard. The comput- 
er analyzes the finished pattern, then cre- 
ates a blueprint that's transmitted directly 
to a microfilm printer. The prints are used 
to make tread molds. 


| ware,” said programmer Wil Valen- 


“Once you've got the model in the computer, it's easy to change the curves" 


circuit manufacturers is the comput- 
ers ability to go back over the com- 
pleted design looking for errors. Cal- 
ma's software includes "design-rule 
checks" to make certain that all spec- 
ifications are accurate. A spacing 
error as small as one micron can cause 
a chip to short out, for instance. 

That kind of verification is strenu- 
ous, even for a computer. A typical 
integrated circuit requires about 30 
hours of computer time just looking 
for errors. But the same job once took 
a team of humans 22 weeks. 

Calma has more than 650 systems 
installed worldwide. Its design sta- 
tions for integrated circuits are now 
used by most major electronics compa- 
nies, including the Japanese. CAD 1s 
most readily accepted by electronics 
designers, the experts agree, because 
they have no fear of computers. 

In Southern California, McAuto's 
Unigraphics system is aimed directly 
at the heart of the strongest resis- 
tance—the mechanical-engineering 
field. "We approach a design analyti- 
cally rather than doing cut-and-fit, 
trim-and-fit-better, said McAuto’s 
Tom Rafferty. “But we have a lot of 
tradition to beat down.” 

Still, the computer systems origi- 
nally developed to solve sophisticated 
aeronautic-design problems have al- 
ready been used to create an unusual 
array of consumer products. Design- 
ers of at least one style of Nike tennis 
shoes used the McAuto system to get 
the pebbled soles just right. The John 
Deere Co. asked for McAuto's help in 
designing the multiple curves of a 
weed cutter's plastic handle. And the 
system has helped designers of sun- 
glasses sort out the problems of com- 
plex curves in lenses. 

"We did a design on sunglasses in 
two days that would have taken four 
months the old way," said Laurie 
McAllister, a programmer. "Once 
you've got the model in the computer, 
it's easy to change the curves." 

On McAuto’s Unigraphics terminal, 
operators dance the cursor around the 
screen with keys rather than a stylus. 
McAllister proved how easy the sys- 
tem could be by spotting points ran- 
domly across the CRT, then asking 
the computer to connect them with a 
curved line. It did the job instantly, 
leaving the screen with a snaked line 
twisting across its face. 

Erasing the image, she moved on to 
a simple demonstration—drawing a 
block on the screen, then punching it 
with holes. The design was done in 
less than two minutes. 

“Here’s another element of our soft- 


zuela, calling up a menu of commands 
on a small screen sitting just above 
the main CRT. With these commands, 
engineers have instant access to a 
variety of physical information about 
their design. 

The menu system—with the com- 
puter giving on-screen instructions 
and asking questions to be answered 
by the designer—makes Unigraphics 
easy to learn. “The system is com- 
pletely tutorial,” Valenzuela said. “It 
can be learned by a mechanical engi- 
neer in an hour, though it will take a 
while longer to become an expert." 

Now the computer asked for the 
density of material to be used in fab- 
ricating our just-designed block. Val- 
enzuela entered the number 1. 

"The object has to be of a uniform 
density, he said. "We can't mix 
materials yet." 

Even so, the screen quickly provid- 
ed a variety of data on the block—sur- 
face area, volume, weight, center of 
mass, and more. A second analysis 
appeared, giving perimeter measure- 
ments and other data engineers use. 

Both Calma and McAuto include 
subprograms for Finite Element Mod- 
eling, a method of analyzing what 
happens to designs when they are sub- 
jected to stress (see box). McAuto also 
lets engineers put routine items, such 
as nuts and bolts, into the memory 
once, then retrieve them in whatever 
standard size is needed at the mo- 
ment. 

And with either system, it's easy for 
ап engineer to see what will happen to 
a part during manufacture. 


Designed for manufacture 


The latest and, to some engineers, 
one of the most exciting uses of com- 
puters is as an aid in designing the 
manufacturing process. Sometimes 
called CAD/CAM, this technology 
links the creation of the engineering 
drawing directly with the develop- 
ment of the tools and instructions 
needed to actually make the object. 

Once a rough version of a design is 
drafted onto the video screen, the 
engineer can create a computerized 
milling or cutting tool. After setting 
the exact depth of a cut, the end-shape 
desired, and other parameters, either 
the engineer or the computer can 
guide the "tool" along the surface of 
the design. This process has two 
immediate benefits. 

People involved see on-screen evi- 
dence of any milling or shaping prob- 
lems that need to be solved. This pre- 
vents nasty surprises on the assembly 
line. The computer also remembers 
how the tool moved. When the milling 
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process is bug-free, the tool’s motions 
can be recorded on magnetic tape. And 
this tape can then drive the appropri- 
ate machine in a shop or factory. 

“Manufacturing-process planners 
can take blocks of raw material 
through every process to an end prod- 
uct, all without leaving their termi- 
nal," UCLA's Melkanoff said. 


Coding for cylinders 


With true computer-aided design 
little more than 10 years old, the field 
is a real technological youngster. The 
programming required to give the 
computer all the information it 
needs—imagine describing the inter- 
secting curves and angles that make 
up one small refinery—takes Hercule- 
an effort. 

“Even now, we just don’t know how 
to describe objects well,” Melkanoff 
said. “We know the computer could 
produce much better perspectives.” 

The need for improvement has led 
to some impressive research and de- 
velopment. Dr. Herbert Voelcker 
heads the University of Rochester 
team that is most advanced in the 
field. Working with grants from 10 
private companies, including Caima 
and McAuto plus the National Science 
Foundation, Voelcker's team has de- 
veloped an advanced, and still experi- 
mental, method of programming 
called PADL-1 (Part and Assembly 
Description Language). 

The new programming not only 
produces complex shapes in improved 
three-dimensional perspective, but 
gives the computer far more power to 
analyze physical properties. 

An even more sophisticated version 
will be completed this year, Voelcker 
says. With this programming, the 
computer will be loaded in advance 
with information on the shape of vir- 
tually every major component used in 
mechanical design—blocks and cubes, 
cylinders and spheres, cones and 
toroids. Those shapes, the building 
blocks of design, can then be brought 
together on a screen to form almost 
anything. 

There's more coming in total sys- 
tems, too. Calma introduced a voice- 
operated system in November that 
allows a user to speak to the computer 
and give such commands as “pan,” 
“stop,” “zoom,” and many others. But 
it was still under wraps at the time 
that I visited. 

“On the mechanical side, we’re in 
CAD from design to cutting metal. 
And still, the whole industry has yet 
to scratch the surface,’ McAuto’s Raf- 
ferty said. “CAD is a lot more than 
just pretty pictures.” BH: 
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Plus a special 10-car test: 40-mpg imports 
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We really 
wenttotown 


Theres a trim new grille 
up front. 

And big new taillights 
in back. 


bit this year. 


There's a plush new 
interior. 
And literally hundreds of 
improvements in all those 
| H funny places you never 
| think about. 

Like the fuse box. 

And the air conditioning ducts. 

But the most important change we 
made is sitting right up there on the 
top of the page. 

Because at a time when most car 


manufacturers are making their en- 
gines smaller to improve gas mileage, 


we made the Rabbit's engine bigger. 
Which gives it more passing power. 
And what did that do to the Rabbits 


| on the Volks- 
| wagen Rab- 
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This year the Rabbit gets an EPA esti- 
mated 28] mpg, 42 mpg highway es- 
timate. (Use “estimated mpg” for 

comparison. Mileage varies with speea, 
trip length, weather. Actual highway 
mileage will probably be less.) 

So when you see the Rabbits shiny 
new outside, just remember something. 

The Rabbit is even more impressive 
under the hood. 

And if other cars aren't giving you 
that kind of reassurance, maybe there's 
a reason for it. 

Maybe they can't. 
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IMPORTS 

How they ll 
meet Detroit's 
counterattack 


= 
o 


SALES IN MILLIONS 
мш fF aa ч wo ص‎ 


EB 


1950 


*18,711 


A war is being fought all around us 
every day, between domestic and for- 
eign auto manufacturers—and the 
tide has been surging steadily in favor 
of the latter. Detroit, caught without 
viable challengers for the stylish, 
high-quality, fuel-efficient imports 
that captured as much as 30 percent of 
all U.S. sales, has taken a heavy 
pounding—losing as much as $1.65 
billion in a quarter. But the car mak- 
ers have fought back, making massive 
changes in their lineups. Some joined 
a hard-fought, though unsuccessful, 
union campaign to limit car imports. 

Now, America’s slow-mounting 
counterattack is reaching full force, 
and the foreign car makers will be fac- 
ing stiff competition. How will they 
meet it? 

To show what the imports are fac- 
ing, here’s a rundown of America’s 
strategy: 

€ Omni/Horizon (Chrysler, 1977): 
front-wheel-drive subcompacts; first 
U.S. import challenger. 

€ X-cars (General Motors, 1979): 
front-drive compacts; shattered the 
record for first-year sales. 

e K-cars (Chrysler, 1980): front- 
drive compacts; greater space- and 
fuel-efficiency. 

® Escort/Lynx (Ford, 1980): front- 
drive subcompacts; the firm's first. 

Ф EXP/LN-7 (Ford, 1981): sporty 
Escort/Lynx variants; coming soon. 

€ Chevette diesel (Chevrolet, 
1981): America’s first diesel subcom- 
pact; rear-drive; available soon. 

€ J-cars (General Motors, 1981): 
four-seat, front-drive compacts; avail- 
able in a few months. 

€ Mini-pickups from each of the 
Big Three: as early as this fall. 

In addition, Detroit is striving to 
match the quality of the imports. 

The American countermeasures are 
imposing, but the foreign manufac- 
turers, too, are introducing new cars, 


` 1955 1965 


**58,000 


ranging from super-economy mini- 
compacts to ultra-luxury flagships. 
And in their determination to stay 
ahead, they are restyling heavily to 
keep their cars fresh-looking—even 
restyling some all-new cars intro- 
duced just last year. 

Despite significant advances in fuel 
economy among the U.S. companies, 
the unquestioned champions are still 
the imports. There are several new 
engines and variants this year, in- 
cluding alloy V8's, turbos, diesels, and 
turbodiesels. One surprising develop- 
ment is a gasoline-powered Toyota 
that beat all but one of the diesels. 
(See PS Car Test this issue.) And the 
sophisticated, computer-controlled 
carburetors and fuel-injection sys- 
tems most manufacturers are using to 
meet tougher U.S. 1981 emissions 
standards will mean improved econo- 
my, performance, and drivability. 

Other efforts by the foreign compa- 
nies include improving major subsys- 
tems such as heating and air condi- 
tioning. They are also expanding their 
dealer networks, and, most impor- 
tantly, some will start building U.S. 
plants, joining Volkswagen in assem- 
bling cars here. 

What will all this mean to you? To 
start with, better quality and more 
fuel-efficient cars from both foreign 
and domestic producers—the intense 
competition demands it. The foreign 
makers’ expanded dealer networks 
and U.S. assembly plants should also 
mean better availability of parts and 
service. Don't expect prices to go 
down, however. 

Who will win the war? As distinc- 
tions between foreign and domestic 
cars rapidly melt away and cars 
become more similar, fewer of us may 
turn to imports. So their manufactur- 
ers will try harder, prompting the do- 
mestic companies to try harder. It 
seems we may be the winners. 25 
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Economy cars 
-under $7000 
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With mpg inching ever 
higher, the domestics are 
chasing a moving target 


By JIM DUNNE 


Superb fuel economy is not the only 
quality American consumers look for 
in a small car, but they won't look at 
one that doesn't have it. Now that for- 
eign-car makers have carved out a 
large share of the U.S. market with 
their high-mpg models, they plan to gg 
dig in and hold that share with even 3 
thriftier cars. But good performance | 
and sporty styling are also important, 
and this year’s wave of small-car 
imports features improvements in 
those departments, too. | 
As a group, small imports are 
unlikely to yield to domestic models in METRE 
the next few years. The foreign mak- — 
ers are not standing pat on their past 
successes. Highlights ofthe 1981 mod- ; 
els make this clearly evident: а diem 
Mazda. GLC* hatchback models Жы О 
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All set to encircle the domestic competi- 
tion again this year are five of Japan's 
most fuel-efficient models (clockwise 
from front on facing page): Honda Civic, 
Mazda GLC, Datsun 210, Subaru GLF, and 
Mitsubishi-made Dodge Colt. But there's 
more to economy imports than high mpg. 
Subaru makes four-wheel drive available 
in all its hatchbacks and wagons (top), and == 
its GL 4WD's feature dual-range transmis- _ 
sions for power or economy. Mazda's 
sporty 626 (above) offers performance 
and styling features rarely found at under == —— 
$7,000. The Datsun 510 (right) gets top К 
performance from its hemi-head NAPS-Z 
engine, which meets tight emission stan- 
dards yet retains 40+ highway mpg. 


*Included in this month's car test 


have a front-wheel power train this 
year—a first for Mazda. The arrange- 
ment is predictable: transverse en- 
gine and transaxle. Last year’s 1,415- 
cc engine has been refined. It now dis- 
places 1,490 cc, but it's also smaller 
and lighter. Detail changes—to the 
valve springs, piston rings, crank- 
shaft bearings, water-pump impeller, 
and flywheel—have reduced internal 
friction by five to 10 percent, de- 
pending on engine speed. The body 
layout is similar to the Rabbit's. There 
is excellent space inside and virtually 
unobstructed views to all sides. 
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One-year-old Tercel (top) is Toyota's low- 
est-price model. It's lower and wider this 
year for improved aerodynamics. The SR- 
5 styling package (shown) includes an 
interchangeable sun/moon roof. Rabbit 


Volkswagen. The engines in both 
the gasoline and diesel Rabbits* are a 
tenth of a liter bigger this year. At 1.7 
and 1.6 liters, respectively, they deliv- 
er boosted performance while retain- 
ing their excellent fuel economy. Most 
Rabbits are rated by the EPA at 40 
mpg or more in highway driving. The 
gasoline engine has a new crankshaft 
with a longer stroke, plus a new block, 
pistons, head, and camshaft. A major 
change in VW's gearboxes results in a 
0.70:1 fourth-gear ratio, compared 
with the 0.97:1 of last year. According 
to the EPA rating, the four-speed 


Diesel (above) has a new 1.6-liter engine 
this year, which ups horsepower by eight 
percent. But the diesel is still among the 
slowest in acceleration of all '81 models, 
needing 24 seconds to reach 60 mph. 


gearbox delivers better economy than 
the manual five-speed, which has a 
0.71:1 high-gear ratio. The Rabbits 
new instrument panel looks more 
massive, because the knee-bar part of 
the passive restraint system is now 
integrated into the face of the panel 
for a cleaner appearance. 

Datsun. Datsun has added a new 
twist to the loss-leader marketing 
idea by introducing a high-mileage 
version of the 210. Called the 210 
MPG*, it carries impressive EPA 
numbers (26 city, 47 highway). The 
MPG has an exclusive 1.4-liter en- 
gine, five-speed manual transmission, 
and, as a special inducement, a $4,639 
price tag. The Datsun 310 has a 
slightly bigger engine this year—1.5 
liters. It delivers better performance 
than last year's 1.4, but keeps the 
model in the EPA's 40-mpg-highway 
class. 

Toyota. Starlet* is a new name in 
imports. It's the smallest of the Toyo- 
tas, but it's slotted between the Corol- 
la and Tercel* in price. A lightweight 
chassis of 1,725 pounds and tiny 1.3- 
liter engine get the best fuel economy 
in the Toyota lineup—39 mpg in the 
city and 54 mpg on the highway, 
according to the EPA. Even smaller 
than the subcompacts that have dom- 
inated sales in the recent past, the 
Starlet signals a trend in small-car 
imports. You will see more of these in 
the coming years as the imports 
expand into a field where the Ameri- 
can makers do not compete. 

It is surprising that the newest 
Toyota has rear-wheel drive when 
most new models have been going the 
other way. But simplicity is an asset, 
too: There is no drive-train layout as 
simple to maintain and repair as the 
conventional one in the Starlet. Toyo- 
ta has been producing the same car in 
Japan for some years, and recently 
boosted production to give its Ameri- 
can dealers a mini-compact quickly. 
Rather than delay introduction to tool 
up for a new drive train, Toyota will 
add front drive when the Starlet is 
given its periodic major change in a 
few years. 

Subaru. Most of the dramatic 
changes were made last year, but this 
year Subaru has introduced a new 
hardtop, the GLF*, equipped with an 
1,800-cc engine and manual transmis- 
sion. This model is reminiscent of 
American-made  hardtops of the 
1970's: It has roll-down rear side win- 
dows, pillarless side styling, and a 
semi-fastback roof line. The interiors 
are upgraded from earlier models, too. 
The GLF is among the biggest of the 
economy imports, running counter to 
the pattern of ever-shrinking subcom- 
pact cars. 

Continued 
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"ani isn't just the mountains that ne 
` rugged i in Maine: Thé driving / 
"conditions and the price of gas are. nef 1 
Picnic either. 

The same goes for Vermont. pre 
certainly for Alaska. 

That's why it's very, very interest. 
ing that in all three states the #1 im- 
ported car is Subaru. ! 

Why? Our cars are § 

_ dependable. Easy оп 
gas. And easy to handle. PA 

We make a full line Ж 
of front wheel drive and Had 
On Demand 4-wheel = 
drive vehicles that can handle almost 
anything. 

And on top of being very afford- 
able, they've earned a reputation for 
durability and reliability. Great to have 
no matter where you live. 

In fact, even if you only see snow 
on television, wouldn't it be great 
to have a car that's over-qualified? 
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PS buyer's guide to economy imports 


Model (in. (in.) (in. (Ibs. (liters) — power mission types price ($) 
210 165.0 622 53.7 1,905 1.2, OHV 4 58 @ 5,600) 2-dr. 4.299 
1550 622 53.7 1,990 1.2, OHV 4 58 @ 5,6004 — 5-sp. man., 4-dr. 5.389 
1650 622 52.5 2,015 1.2, OHV 4 58 @ 5,600 3-sp. auto 2-dr. hatch 5,549 
1577 622 52.5 2,070 1.2, OHV 4 38 @ 5,60 4-dr. wagon 5,699 
210 MPG 165.0 62.2 53.7 1,945 1.4, OHV 4 65 @ 5,600 T man., 2-dr. 4,539 
' -5p. auto. 
310 160.6 638 53.5 1,985 1.5, OHV 4 65 @ 5.200 5-sp. man., 2-dr. hatch 5,189 
1606 63.8 53.5 2 015 1.5, OHV 4 65 @ 5.200 3-sp. auto. 4-dr. hatch 5,789 
510 1695 63.0 54.7 2,195 2.0, OHC 4 92 @ 5.200 2-dr. 5,989 
169.5 63.0 53.7 2,280 2.0, OHC 4 92 @ 5,200 5-sp. man., 4-dr. hatch 6,539 
1725 63.0 55.3 2,390 2.0, OHC 4 92 ( 5,200 3-sp. auto. 4-dr. wagon 5,589 
| 156.9 624 50.0 1,876 1.4, OHC 4 70 S ot 4-5р. man., 3-sp.  2-dr. hatch. 4,988 
Colt Custom 156.9 624 50.0 1,969 1.6, OHC 4 80 @ 5,200 auto. dual-range 2-dr. hatch. 5,519 
4-sp. man. 
Fiat 
Strada 1610 64.9 55.1 2,105 1.5, ОНС 4 75 @ 5,500 5-sp. man., 2-dr. hatch. 5,689 
161.0 64.9 55.1 2,140 1.5, OHC 4 75 @ 5,500 3-sp. auto. 4-dr. hatch. 6,357 
Honda 
Civic 148.0 62.2 53.0 1,750 1.3, OHC 4 60 @ 5,500 4-sp. man., 2-dr. hatch. 4,399 
„р. man., 5,749 
3-sp. auto. 6,199 
1608 62.2 542 1.982 1.5, ОНС 4 Бу @ 5.000 5-50, man., 4-dr. wagon 
1610 — 622 54.2 1,962 1.5, OHC 4 67 S 5,000 3-5р. auto. 4-dr. 
Accord 1632 63.8 52.6 21952 1.7, ОНС 4 75 @ 4,500 5-5p. man., 2-dr. hatch. 5,749 
139 BE 533 2,249 1.7, ОНС 4 75 @ 4,500 3-sp. auto. 4-dr. 7.345 
GLC 1591 64.2 54.1 1,870 1.5, OHC 4 67 @ 5,000 4-sp. man, 2-dr. hatch. 4695 
165.6 63.2 56.1 2,130 1.5, OHC 4 b3 @ 5.000 5-sp. man., 4-dr.wagon 5,295 
1591 642 541 1,915 1.5, ОНС 4 57 @ 5,000 3-sp. auto. 4-dr. hatch. 5,395 
525 17318 654 54.5 2,530 2.0, ОНС 4 74 uer 5-sp. man., 4-dr. 6,495 
1733 654 54.5 2,530 2.0, GHC 4 74 @ 4,500 3-sp. auto. 2-dr. 5,795 
Champ 155.9 624 50.0 1,875 1.4, ОНС 4 70 @ oat 4-sp. man. 3-sp. Z-dr. hatch. 4.388 
Champ Custom 1569 624 50.0 1,969 1.6, OHC 4 80 @ 5.2007 auto. dual-range  2-dr. hatch. — 5,519 
4-5р. man. 
tetar 1425 600 55.0. 1.820 LA OHV 4 n.a. 4-р. man. d-dr. hatch. 4712 
538. à 557 2000 16 0W4 67 @ 4299. 
838 552 220 1/04 TG 5 
- 8634. 537 2025 1.6 OWA 
c 34 537 D ME 
834 5321 2055 156, OHV 
- 634 547 2190 17, 0N4 
2 838 557 2260 17 OWV 
534 . 569 2310 17, ORV 
4 537 210 EOWA 
634 537 du : 17, OHV 4. 
634 5417 — 2220 17,0Нү4 
— 38. 557. 2215 17-0Нү4 
634 569 2325 17.094 
— 'Bi5. 17, OHV 4 


Economy cars 
[Continued] 


Fiat. Fiat is now emphasizing its 
sports cars, the X-1/9 and Spider 2000, 
instead of the economy Strada, indi- 
cating that the company no longer 
feels it can compete in the low-cost 
sedan market. Instead, the sporty fla- 
vor of all lines, including the sedans, 
will become the thrust of future mar- 
keting. Changes for 1981 include low- 
profile tires and an upgraded air-con- 
ditioning system. To stress the new 
emphasis, Fiat will add a turbocharg- 
er to the Strada engine in midyear. An 
electronic fuel-injection system is 
standard on all Strada models this 
year to help Fiat meet emission 
requirements while maintaining high 
performance. 

Dodge Colt/Plymouth Champ. 
These Mitsubishi-made twins are 
mostly unchanged from last year, 
except for restyled grilles and tail- 
lights. A base model has been added to 
attract customers at a lower price lev- 
el. A modestly stripped version of the 
Colt/Champ deluxe, it offers impres- 
sive fuel economy—37 city and 50 
highway, according to EPA listings. 
The only Colt offered this year is the 
familiar two-door hatchback*. 

Honda. Honda is developing a com- 
muter car that is smaller than the 
Civic*, but you won't see it for a couple 
of years. Meanwhile, the Civic does 
commuter-car duty just fine. It was 
restyled inside and out last year, so 
the 1981 model is almost a complete 
carryover. There is a new four-door 
notchback sedan that has a more con- 
ventional appearance than the high- 
selling hatchback. It uses the same 
front-drive train and high-mpg en- 
gine as the two-door. Whether the 
sedan styling will be as appealing to 
the economy-car buyer as the older 
shape remains to be seen. 

Renault. The 1981 Le Car* is virtu- 
ally identical to the 1980 model. There 
are some trim differences on the out- 
side, but the body and drive train are 
the same. Minor adjustments to the 
emission system do not discernibly 
affect fuel economy, drivability, or 
performance. 

Generally, the trends in small im- 
ports continue what has taken place 
during the latter part of the 1970's, 
with U.S. makers playing catch-up. 
Now that there are six domestic sub- 
compacts that can compete in the 40- 
mpg-or-better class (Escort/Lynx, 
Horizon/Omni, Reliant/Aries), the 
foreign companies are aiming toward 
new models that are even smaller and 
lighter. If these new cars prove 
appealing to American buyers, De- 
troit will still find itself five years 
behind the times. coo ] 


A comparison of projections from manufacturers’ | 
treadwear ratings under the new government Uniform Tire Quality 
Grading System indicates that on a government-specified course: 


Uniroyal Steeler projected 
to last 15,000 more miles 
than comparable Goodyear 
or Firestone tires. 


The U.S. Department of Transporta- 
tion recently gave the public a standard 
yardstick to compare tires by. 

Now, each tire company is required by 
law to grade its tires in three areas. Traction. 
Temperature resistance. And treadwear. 

And then to emboss the resulting 
grades on the side of the tires. 

When compared, most of the similarly 
priced steel-belted radials in the chart fared 
equally well in the traction test. Same for 
temperature resistance. 

But one tire pulls ahead of the pack 
when it comes to the important grade that 
indicates the relative wear rate of your tire. 

That tire: the Uniroyal Steeler. 

In fact, when you translate its 220 rat- 
ing into projected miles on the government- 
specified course, you see it was no photo 
finish. 

On that course, the mileage projection 
for the Uniroyal Steeler is 66,000 miles. 


That's 15,000 miles longer than the rat- | 


ings the comparable Goodyear, Goodrich, 
Firestone or General tires would project. 

And 24,000 miles longer than Michelin’s 
rating would project. 

These mileage projections (including 
those in the chart) should be used for com- 
parison only. You will probably not achieve 
these results. Actual treadlife will vary 
substantially due to your driving habits, 
condition of vehicle and, in many sections 
of the country, road condi- 
tions and climate. 

See your Uniroyal dealer 
for details. 


UNIROYAL 


Clip and take this to your Uniroyal dealer: 
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{ MANUFACTURERS’ RATINGS* FOR | 
g U.S. GOVERNMENT QUALITY GRADING SYSTEM 


PROJECTION à 


pe CRAD SYSTEM Ьа 
Traction and mu SPECIFIED l 

{ Manufacturer/ Tire: Трет ocn: TEST COURSE 

I UNIROYAL ` 

I Steeler 66,000 i 

i GOODYEAR 51.000 1 

н Custom Polysteel i | 

T TO 

d xn 51,000 | 

GENERAL Е 

Е Dual Steel TI 91,000 I 

pum m | Жаш әр 

1 B.E GOODRICH ! k 

1 Life Saver XLM 91,000 | 

en EX 

| MICHELIN A/B 140 | 42,000 1 


For a free booklet on grade-labeling, please send your name and address to: (© 1980 Uniroyal, Inc. 


‘nireval, Inc., Tire Advertising Department, Middlebury, Connecticut 06749. 


‘Source: U.S. DO. T Report dated 9/10/80. 
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Look for better economy 
and performance— 

as well as turbos, diesels, 
and even a turbodiesel 


—— س 


By ED JACOBS 


If you're looking for something plush- 
er or livelier than just basic transpor- 
tation—yet still able to deliver good 
fuel economy— you may find it in the 
mid-price class. But be forewarned: 
The delivered prices of these cars will 
be well above our $7,000 threshold. 
If the price tag fits your budget, 
however, youll find an intriguing 
assortment of new developments, in- 
cluding several turbos, a couple of die- 
sels, and even a turbodiesel. In addi- 
tion, there are double-overdrive 


tems that improve fuel economy, and 


Cars -57000 to $15000 


a car that talks to you—even if you're 
not lonely. 

The biggest news comes from Ja- 
pan, where Datsun has restyled its 
top-of-the-line 810 series, producing 
four-door sedans and station wagons. 
A diesel-engine option is due in a few 
weeks, but the car’s most interesting 
feature is a warning system with a 
persuasive female voice that reminds 
you: "Please turn off the lights." 

The 200-SX now sports the twin- 
spark-plug version of the NAPS-Z 
[PS, Dec. '79] for better economy and 
power, as well as lower emissions. The 
280-ZX has also gotten more power 
from its emission-control system, and 
there'll soon be a turbocharged model 
(with automatic transmission only). 

Toyota has also restyled its top lux- 
ury model, the Cressida. Available as 
either a four-door sedan or station 
wagon, with a new 2.8-liter fuel-injec- 

Continued 
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Many new ог restyled models have 
been introduced in the mid-price class. 
Five are shown in the foreground of the 
upper left photo (clockwise from the 
left): Datsun 810 Maxima, Saab 900 Tur- 
bo, Volvo DL Diesel, Mazda RX-7, and 
Renault 18i. Behind them is part of a 
Port of New York and New Jersey mar- 
shaling yard in Port Newark, N.J. It con- 
tains the cargo of a single ship—6,000 
Hondas. Plymouth Sapporo (top), like its 
Dodge twin, Challenger, has been given 
crisper, more classical styling with 
greater glass area for better field of vi- 
sion. Peugeot's new 505 (above) has ful- 
ly independent suspension and four- 
wheel disc brakes. A five-speed manual 
transmission is standard, with a three- 
speed automatic optional. Datsun's 280- 
ZX (left) has gained 13 hp for 1981, as 
well as a removable T-roof option for 
the 2+2 model. The Turbo model, due 
in a few weeks, will be available only 
with automatic transmission this year. 


PS buyer’s guide to mid-priced imports 


Horse- 
power 


Manufacturer 
Model - 


5000 Diesel 
5000 Turbo 


BMW 
320i 


280- 
280-1 2+2 
280-ZX Turbo 


y A 


Fiat 
Brava 
Brava 


Spider 2000 
x1/9 


Honda 
Prelude 


Lancia - 
Coupe 
lagato 


Mazda 
RX-7 


Peugeot 
504 Diesel 
505 


505 Diesel 
505 Turbodiesel 


Sapporo 


Renault 
18i 
18i wagon 


yota 

Celica Supra 
Celica Supra 
Cressida 
Cressida 


Land Cruiser. 4 «4 
Land Cruiser 4x4 


Dasher wagon 
Dasher Diesel 
Rabbit conv. 


Vanagon 


Vanagon Camper 


Vanagon Kombi _ 


Volvo 
DL 
DL Diesel 
DL wagon 


DL Diesel wagon 


GLE wagon 


*1980 figures; 1981 not available at press time 
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108 @ 5,500 
108 @ 5,500 


100 @ 6,000 


71 @ 4,500 
96 @ 4,900 


71 @ 4,500 
80 @ 4,150 


105 @ 5,000 


81 @ 5,500 
81 @ 5,500 


110 ( 5,250 
110 @ 5250 


135 ( 4,800 


55** 
148 @ 5,100 


14 @ 5,000 


67 


Trans- Body 
mission types 
5-sp. man. 2-dr., 4-dr. 
3-sp. auto. 2-dr., 4-dr. 
5-sp. man 2-dr. 
5-sp. man 4-dr. 
3-sp. auto. 
5-sp. man 4-dr 
3-sp. auto 4-dr 
5-sp. man., 2-dr 
3-sp. auto. 
2-dr. 
2-dr. hatch. 
5-5p man Р 4-dr. 
3-sp. auto. T 
г. wagon 
2-dr. 
2-dr. 2+2 
3-sp. auto. 2-dr. 
5-5р. man., 2-dr 
3-sp. auto. 
2-dr. 
5-sp. man., 4-dr. 
3-sp. auto. 
2-dr. conv. 
5-sp. man 2-dr. conv. 
5-sp. Man 2-dr 
j-sp. auto. 
5-5). тап., -ür. 
3-5p. auto. 2-dr. conv. 
5-sp. man 2-dr 
-5р. auto 
4-sp. man. 4-dr. wagon 
95-5p. man., 4-dr 
3-5). auto. 
4-sp. man., 4-01 
3-sp. auta. 
5-sp. man., 4-dr 
3-5р. auto 
5-sp. man., 2-dr 
3-sp. auto. 
A-sp., 5-sp. man, 4-dr. 
j-sp. auto, 4-dr. wagon 
3-07. hatch. 
5-sp. man, 3-dr. hatch., 
3-sp. auto. 4-dr. 
3-dr. hatch, 
Д-т. 
5-50. тап, 2-dr. hatch 
2-dr. hatch. 
4-sp. 0.0. auto. 4-dr. 
1-dr. wagon 
j-sp. man. 2-dr. 
4-5р. man. 4-dr. wagon 
4-sp. man. 2-dr. conv. 
J-5D. Man, 2-ür. conv 
5-5p. тап, 2-dr. conv. 
5-sp. тап, 2-dr. hatch. 
3-30. auto. 2-dr., 4-dr. 
3-sp. auto. 4-dr. 
3-sp. auto. 4-dr. wagon 
4-50. man. 2-dr., 4-07, 
5-5p. man., 2-ür. conv, 
3-sp. auto. 
4-dr. van 
Á-sp. man, 3-dr. camper 
3-50. auto. 
4-dr. van 
2-dr., 4-dr. 
4-dr. 
5-dr. wagon 
4-sp. man. 5-dr. wagon 
+ 0D. 
j-sp, auto. | 
2-dr., 4-dr. 
2-1. 
5-dr. wagon 
4-sp. man, + Q.D. 2-dr. 
3-sp. auto. 4-dr. 
3-sp. auto. 5-dr. wagon 


11,660 
10,990 


11,990 
12,980 


1.249 


1,398 


7,858 


10,400 
12,100 


14,600 


tion engine, the Cressida also features 
the first motorized passive-restraint 
system as standard equipment. 

The Supra now has an optional 
sports-performance package with 
stiffer springs and shocks, big sway 
bars, and front and rear spoilers. 
Rounding out Toyota’s lineup is a 
newly designed Land Cruiser wagon. 

Mazda has redesigned the RX-7’s 
bodywork—particularly the nose—for 
better aerodynamic efficiency. The 
car is 135 lbs. lighter, with a bigger 
fuel tank and an economy-boosting 
emission-control system that doesn’t 
harm performance. A new top-luxury 
GSL model has four-wheel disc brakes 
and a limited-slip differential. 

Honda has made only refinements 
to the Prelude, such as optional vari- 
able-assist power steering. 

Meanwhile, in Europe, Volvo has 
replaced the sports-suspension GT 
with the GLT two-door coupe, five- 
door wagon (with sports suspension), 
and 2.1-liter GLT Turbo (a two-door 
available only with manual transmis- 
sion). There’s also a two-door GL, 
overdrive on all manual transmis- 
sions, and a diesel engine available for 
four-door and wagon models. 

Saab has added a four-door sedan to 
its 900 series, along with an optional 
automatic transmission. 

Renault is now importing the 18i 
[PS, Sept. '80] in both four-door sedans 
and station wagons. Le Car has 
received minor detail refinements, al- 
though Renault may import the limit- 
ed-production Turbo version. 

Peugeot’s lineup now includes the 
2.3-liter 505 and luxurious 5055 Tur- 
bodiesel. The 504 Diesel wagon re- 
mains basically unchanged. 

Volkswagen has made passive- 
restraint systems standard on the Jet- 
ta, and given the Jetta, Scirocco, and 
Rabbit convertible a larger 1.7-liter 
engine. Each also has a new five-speed 
transmission with overdrive fourth 
and fifth gears, and the convertible 
has an optional automatic. 

Audi will soon introduce its new 
4000 coupe, which shares the Europe- 
only Quattro's body [PS, Sept. '80] but 
not its four-wheel drive and 2.2-liter 
turbocharged engine. Instead, for '81 
it has a conventional 1.9-liter engine 
and two-wheel drive. 

Fiat will have fuel injection on all of 
its cars and will soon have two-liter 
turbo engines for both the Brava and 
Spider 2000. Lancia, meanwhile, will 
offer only the Zagato and Beta Coupe 
models, with few detail changes. 

Finally, there may soon be another 
imported sports car: the Brazilian- 
built Puma [What's New,” PS, Jan.]. 
Its a VW-based 1.6-liter fiberglass 
sports car, and will be available as a 
СТЕ coupe and GTS convertible. MS] 
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The best get better. 
Makers feature new 
models with greater fuel 
efficiency 


By JIM DUNNE 


It’s said that once you get past the 
basics of traveling from point A to 
point B, the reasons for selecting a car 
are based on pure emotion. If that’s 
true, there is no more emotion spent 
on cars than for these exotic models 
from overseas that range in price 
anywhere from $15, 000 to $100,000 
and more. 

Most expensive again this year are 
the Rolls-Royces. For 1981, Rolls will 
have its first complete model change 
in 15 years.. 

Styling of the Rolls is new, though 
the much-copied grille and flying-lady 
mascot are unchanged. Changes in 
rear suspension, which include air 
springs and a modified angle for the 
trailing arms, reduce lean on turns 
and improve the ride. Rolls still uses a 
6.7-liter V8 engine that gets no more 
than eight mpg on the highway with 
this 5,000-pound automobile. Includ- 
ed in the price is an estimated $650 
gas-guzzler tax that Rolls must pay 
because its cars do not meet the U.S. 
government's 22-mpg CAFE (corpo- 
rate average fuel economy) require- 
ment [PS, Oct. '80]. 

New Mercedes-Benz models for 
1981 are the S-class cars: the 300SD 
and 380SEL. Fuel economy is im- 
proved on the new models through 
lighter weight—an average of 250 
pounds has been shaved off the chas- 
sis—and better aerodynamics. Most of 
the weight-cutting is accomplished by 
use of aluminum for hood and deck 
material and zinc-coated body panels 
in high-corrosion areas. The suspen- 
sions have been modified to reduce 
road noise and vibration inside the 
passenger compartiment, mostly 
through the use of rubber isolators 
between body-chassis connection 
points. The 380SEL is rated at 17 mpg 
in city driving and 24 on the highway 
by the EPA. The SD has a 26/30 rat- 
ing. 

Changes in BMW's 1981 line con- 
centrate on fuel economy of the 
633CSi and 733i models. They have 
five-speed manual transmissions this 
year. Fuel economy is 16 mpg in city 
driving, 25 on the highway, according 
to EPA figures. "В 


When your home is а castle, you might 
consider owning automobiles like these 
(clockwise, from foreground): Ferrari 308 
GTBi, Porsche 911SC Weissach Coupe, 
Mercedes-Benz 300SD, Rolls-Royce Silver 
Shadow Il, and BMW 633CSi. 


Atta Romeo 
Spider Veloce 
2000 


BMW 
5281 
633C5i 
733i 


Ferrari 
308 СТВІ" 
308 GTBSi* 


Jaguar 
XI-5 


XJ-3 


Mercedes-Benz 
240D 


380581. 
38051 


3180516 
Peugeot 

604 
Porsche | 

924 


924 Turbo 
91186 
328 


Rolls-Royce 


Silver Spirit 
Silver Spur 
Corniche 


Camargue 


Bentley Mulsanne 
Bentley Corniche 


Rover 
3500 


Volvo 
Coupe 


185.0 


192.5 


53.6 


67.3 


54.4 


53.8 


3,111 


*1980 7 figures for 1981 not available at press time 
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3.5, OHV V8 
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111 @ 5,000 


169 @ 5,500 
174 @ 5,200 
174 (g 5,200 


205 @ 6.600 
205 @ 6,600 


176 


n.a. 


57 (& 4,000 


140 @ 5,500 
140 @ 5,500 
83 @ 4,200 
83 @ 4.200 
120 @ 4.350 


120 @ 4,350 


155 @ 4,750 
155 @ 4,750 


155 @ 4,750 


[33 @ 5,250 


148 @ 5,100 


130 @ 5,500 


5-sp. man. 


9-5р. man., 
J-sp. auto. 
5-5p. man., 
J-sp. auto. 
5-5р. man., 

3-sp. auto. 


2-di. 14,895 
conv 

1-dr. 21,995 
2-dr. 35.910 
4-dr. 31,980 
2-dr. 47 440 
2-dr. 52.540 
conv 


4-dr. 25, 000** 


4-dr. 29 900** 
242 

4-dr. 19,312 
4-dr. 25,848 
2-dr. 30,314 
4-dr. 25.640 
2dr. 29.231 
4-dr. 34,185 
4-dr. 31,373 
wagon 

4-dr. 44.298 
2-dr. 38.993 
conv. 

2-dr. 46,638 
4-dr. 15.496 
2-dr. 16,770 
2-dr. 21,500 
2-dr. 28 365 
2-dr. 38.850 
4-dr. n.a 
4-dr. 


4-dr. 17,600** 
hatch. 
2-dr 19.550 
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They're also more 
powerful, carry bigger 
loads, and are easier 


‚оп passengers 


By HERBERT SHULDINER 


When Japanese auto manufacturers 
started sending their small trucks 
here, the fuel economy of the versatile 
vehicles was appreciated by a rela- 
tively small number of users. Now 
skyrocketing fuel costs have changed 
the situation dramatically, and many 
more people value the gas-stretching 
performance of tiny pickups. 

The 1981 models will give truck 
owners even more to cheer about. 
Numerous engineering innovations 
make the '81's the most economical 


3 ght weight for | э mpg. 
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pickups yet. New engines, lighter 
weight, and better aerodynamic styl- 
ing contribute to improved mpg per- 
formance. 

Datsun is introducing two engines. 
One is the hemi-head NAPS-Z engine, 
which was introduced in Datsun cars 
in 1980 [PS, Dec. '79]. The NAPS-Z, 
rated at 98 hp, boosts power in Datsun 
trucks by eight percent. Torque has 
been increased i 127 ft.-Ibs. at 2,800 
rpm, an increase of 18.8 percent. The 
added power is provided without de- 
grading fuel economy or emissions. 

Also new for '81 is a 2.2-liter diesel 
engine (available as an option in two- 
wheel-drive trucks, beginning in 
April). A Datsun spokesman told me, 
"We're hoping for a 40-mpg EPA high- 
way rating and 28-mpg city." 

VW, the mpg champ in pickups, has 
also made some improvements in its 
power plants. The gas engine has been 
increased to 1,715-cc displacement. 
The optional diesel now has a dis- 
placement of 1,588 cc vs. last year's 
1,471 cc. The diesel is now rated at 52 
hp (up eight percent), while torque 
has been increased by 21 percent to 
71.5 ft.-Ibs. 

VW says the increased displace- 
ment in both engines results from new 
crankshafts with longer strokes. Both 
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also have bigger oil pans. And VW has 
given the top gear of the four-speed 
manual transmission a lower gearset 
to bring it closer to an overdrive ratio. 

Toyota offers four-speed overdrive 
automatic transmission on two- 
wheel-drive SR5 and California Long 
Bed Deluxe models for the first time. 
SR5 four-wheel-drives have a new 
five-speed overdrive manual gearbox 
(the five-speed overdrive is optional 
on the four-wheel-drive Long Bed 
Deluxe). 

Chevrolets LUV has new aerody- 
namic styling, and curb weight has 
been cut by about 50 pounds to 
improve fuel economy. 

Modifications to Dodge Ram 50 
(identical to Plymouth Arrow), Ford 
Courier, and Mazda B2000 are rel- 
atively minor. 

All eight brands have incorporated 
many styling and comfort changes, 
both inside and out. These features 
continue the trend of providing car- 
like conveniences inside trucks for 
quieter and more comfortable riding. 
Virtually any optional passenger-car 
feature can now be obtained. At the 
same time, the working capability has 
been increased with beefed-up con- 
struction and greater cargo-carrying 
capability in most models. fs) 
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Plymouth гаи 


VW pickup truck (top, facing — is most L'ecaniomical when 
equipped with optional diesel engine. Datsun King Cab (upper 
photo) has extra space behind its bench seat. A diesel is optional. 


Ford Courier (aboxel сап carry almast 3s-tTan вахізая. 


has the largest cargo area of iudi ا‎ pickups. It ilio las ERU engine (2.6 liters) in this category. 


1981 imported mini-pickups 


Manufacturer, Length Width Wheelbase Weight Engine** GVW Base 
model (in) Cin) (in.) (ibs.) (liters) (105) price($) 
Chevrolet 
LUV* 173.8 63.0 102.4 2,425 1.8 3,550 6,297 
LUV Long Bed* 190.9 63.0 117.9 2,515 1.8 4,150 6,506 
LUV 4x4* 173.8 63.0 102.4 2621 18 3,750 8,219 
Datsun 
Short Bed Standard 169.3 63.4 1014 2460 2.2 4,250 5,759 
Short Bed Deluxe 171.7 63.4 1014 2.470 2.2 4250 6059 
Short Bed 4x4 171.7 663 1014 2,890 22 4,550 7,589 


Long Bed Deluxe 187.0 634 1108 2,555 2.2 4,250 6,209 
Long Bed 4x4 187.0 663 1108 2970 22 4550 7,739 
King Cab Deluxe 187.0 63.4 110.8 2,570 2.2 4,250 6,759 
King Cab 4x4 187.0 66.3 110.8 2,985 2.2 4,550. B,309 
Dodge 

Ram 50 Custom 184.6 64.2 109.4 2,480 2.0 3,880 6,145 
Ram 50 Royal 184.6 64.2 109.4 2,480 2.6 3,880 6,550 
Ram 50 Sport 184.6 64.2 109.4 2,480 2.6 3,880 7,022 
pt Short Bed 177.9 63.0 106.9 2,513 2.0,2.3 4,100 5,949 
Courier Long Bed 189.4 63.0 112.8 2,590 2.0,2.3 4,100 6,102 
Mazda ^ 
Short Bed 175.0 65.4 1069 2,570 2.0 4100 5,395 
Sundowner Short Bed 175.0 65.4 106.9 2,570 2.0 4,100 5,595 
Sundowner Long Bed 186.6 65.4 1128 2,660 20 4,100 5,795 
Plymouth 

Arrow 184.6 64.2 1094 2,480 20 3,880 6,145 
Arrow Custom 184.6 64.2 1094 2,480 2.6 3,880 6,550 
Arrow Sport 184.6 642 1094 2,480 26 3,880 7,022 
Toyota 

Short Bed Standard 169.5 63.4 1018 2,515 2.4 4,100 5,798 
Short Bed Deluxe 169.5 634 1018 2,515 2.4 4,100 6,068 
Short Bed SR5 169.5 63.4 101.8 515 2.4 4,100 6,738 
Long Bed Standard 184.6 63.4 . 110.2 2,560 24 4,100 5,948 
Long Bed Deluxe 184.6 634 110.2 2,560 24 4,100 6,218 
Long Bed SR5 184.6 634 1102 2,560 2.4 4,100 6,888 
4x4 Short Bed Deluxe 170.1 66.5 1021 2,930 2.4 4,100 7,648 
4x4 Long Bed Deluxe 186.2 66.5 — 110.6 2,985 24 4,100 7,798 
3/4-ton Long Bed 184.6 63.4 1102 2,560 2.4 4,650 6,148 
Volkswagen | 

Standard 170.0 644 1033 2,046 17 3,149 6,530 
Standard diesel 170.0 644 1033 2,046 1.7 323149 7,075 
Sportruck 170.0 644 1033 2,046 17 3,149 7,150 
LX 170.0 64.4 1033 2,046 17 3149 6,910 
LX diesel 170.0 644 1033 2,046 1.7 3,149 7,455 


"1980 figures; figures for 1981 not available at press time 
"All engines are OHC fours 
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How do the 
mileage Champs | 
compare? | 


Despite new challenges from American car manufacturers this year, small imports still top EPA's annual fuel-economy ratings. 


PS car test 


PS ratings— A 
& driving reoort 


test report in a nutshell 
Ratings are based on test results and 


measurements. Results should be read 
with the understanding that they re- 


flect tests only on our sample cars. 
Excellent rating is 5 points; very good, 


4; good, 3; fair, 2; poor, 1; very poor, 0. By JIM DUNNE and ED JACOBS 


PHOTOGRAPHS BY JOHN KEATING 


GLF 


Spearheaded by a growing number of 
40-mpg-plus subcompacts, the import- 


Acceleration à ; | 
ed-car explosion shows no sign of abat- | 


Braking 


Handling 
Maneuverability 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Authors' opinion 
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ing. Fuel economy is the prime reason 
for the boom, but features such as bet- 
ter comfort, increased cargo capacity, 
easy handling, agile maneuverability, 
and spirited performance are impor- 
tant, too. 

We tested 10 of the top-selling high- 
mileage makers: Datsun 210, Dodge 
Colt, Honda Civic, Mazda GLC, Re- 
nault Le Car, Subaru GLF, Toyota’s 
Starlet and Tercel, and Volkswagen’ 8 
Jetta and Rabbit Diesel. All are pow- 
ered by four-cylinder engines, but 
there are sizable drive-train differ- 
ences. 

Each of the cars is rated at 40 mpg 
or better in at least one EPA highway 
test (either 49-state or California). 


The top-rated Volkswagen Rabbit 
Diesel is closely followed by the new, 
gasoline-powered Toyota Starlet. But 
all 10 cars offer high economy. (See 
January's PS car test for the top 
domestics.) 

To check fuel economy, we placed 
precision flow meters in each car’s 
main fuel line (and return line, if any) 
to the tank. Then we drove it through 
several measured miles at specified 
steady-state speeds. From our ob- 
served fuel consumption, we calculat- 
ed fuel economy. 

Again this year, Volkswagen Rab- 
bit Diesel turned in the highest econ- 
omy figures at 55 mph and finished 
second at 35. But this time it was 
its gasoline-powered cousin-with-a- 
trunk, Jetta, that nosed it out at 35 
(63.8 mpg vs. 63.1) and came very 
close at 55 (42.0 vs. 42.5). The Honda 
Civic took third in both categories, 
while the other cars all turned in 
respectable performances (see fuel- 
mileage tables). 

Hatchbacks predominate in this 
group, so most models have some of 
the carrying convenience of a station 
wagon. But even some of those with a 
conventional trunk, such as Jetta and 
Subaru, have luggage capacity that 
approaches that of full-size American 
cars. On the other hand, we found 
problems in getting into the rear seats 
of the two-door models. 

The European cars—Jetta, Rabbit, 
and Le Car—offer the most comfort- 
able seats, and all 10 cars provide 
good front-seat room. There are varia- 
tions in rear-seat space, however 
(check specifications tables for more 
details). The air-conditioning systems 
on some are as good as the best Amer- 


Subaru’s unusual horizontally opposed 


four-cylinder engine 
leaves enough room under the hood so the spare tire can be 
carried there without greatly interfering with maintenance. 


ican systems, but interior noise levels 
are high throughout the group. 

Fast acceleration gives a feeling of 
better control. Tops in performance is 
the jaunty little Civic. It zips to 60 
mph in 13.6 seconds—more than a sec- 
ond quicker than Jetta—with Colt 
close behind. Most of the other cars 
fall in an acceptable 16—18.5-second 
range. It should be no surprise, 
though, that the Rabbit Diesel is slow- 
est or that we occasionally found it a 
bit troublesome in city traffic, where 
stop-and-go conditions can tax its 
acceleration. 

Agility is the small car’s forte, 
mainly because of tiny bodies, rack- 
and-pinion steering, radial tires, and 
suspensions, which are carefully 
matched to their drive trains. All that 
we tested receive our top mark for 
low-speed maneuverability, with good 
or very good marks for high-speed 
handling. The ultranimble Colt took 
the only top rating for handling. Brief- 
ly, here’s how the cars look: 


Datsun 210 


Our 210 was a stripped-down ver- 
sion of Datsun’s economy king: a car 
with rubber floor mats, no armrests, 
and nonreclining seats. Most 210 buy- 
ers select the fancier versions, so com- 
paratively few of these Spartan types 
are imported. 

Interior space is reasonably good. 
The transmission hump causes mini- 
mal space loss up front, while the rigid 
axle and differential carrier intrude 
little into the trunk. The front seats 
are pleasant, and driving position is 
good. Rear-seat comfort is mixed, 
however, with little room for knees 
and legs. Without armrests, riding in 
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Colt's dual-range final drive is controlled by the lever to the left of 
the shifter, allowing the driver to easily select either power or 
economy mode in response to traffic conditions. 


the rear seat becomes a problem of 
balance, and the lightly padded seats 
give little help. 

All-around performance and han- 
dling are about average in the 210. 
Ours was a pleasing car to drive for 
short distances, but we’d recommend 
adding some comfort options. 


Dodge Colt 


Cut your transportation needs 
down to the essentials, and you'll 
come up with something like Dodge 
Colt (identical to Plymouth Champ, so 
general comments apply to both). But 
you can still get fancy equipment, 
such as air conditioning, reclining 
seats, and electric mirror adjusters, to 
make this mini as comfortable and 
convenient as some costing thousands 
more. 

Colt’s novel two-speed final-drive 
option works well with the four-speed 
transmission, allowing you to switch 
quickly from power to economy 
modes. The selector lever works easily 
and positively, is handily located aext 
to the transmission’s shift lever, and 
can be operated when moving or 
standing still. 

The driving position is excellent, 
and front-seat comfort is very good. 
The rear seats are comfortable, but 
space is a bit tight. Cargo space, how- 
ever, is abundant for such a small 
car. 


Honda Civic 


Civic is a near-clone of the highly 
rated Colt, but is slightly faster and 
perhaps a bit more refined. Inside, it 
has an unusual instrument-panel lay- 
out, with controls bristling from ex- 
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tensions on both sides of the central 
gauge pod. The layout puts controls at 
your fingertips, but can be confusing 
at first. 

When it comes to performance, 
don’t think of Civic as a puddle 
jumper. The feel behind the wheel is 
solid and sure, akin to a heavier car. 
The power is impressive and the 
response crisp. 

Front-seat comfort, like the driving 
position, is very good, Rear-seat room 


Volkswagen Rabbit Diesel (1) has a 
more powerful engine this year and is 
still America's all-out fuel-economy 
champion. Honda Civic (2) was restyled 
last year and has received only minor 
refinements for 1981. The all-new Mazda 
GLC (3) represents Mazda's first front- 
wheel-drive car. Its five-speed transaxle 
will soon be used by Ford for Escort/ 
Lynx and variants. Renault Le Car (4) 
has minor trim and appearance changes 
this year. Toyota Starlet (5) is new to 
America, but has been available over- 
seas for three years. Its EPA highway 
rating is the highest ever achieved by a 
gasoline-powered car. Dodge Colt (6) is 
basically unchanged, but remains quick 
and unusually nimble. Datsun 210 (7) is 
the company's mileage champion; it's 
available in the special high-economy 
MPG model shown. Volkswagen's Jetta 
(8) was introduced late in 1980 and 
shares its drive train and many compo- 
nents with Rabbit. Toyota Corolla Tercel 
(9) is the firm's first front-wheel-drive 
car for America. Despite being called a 
Corolla, it shares little besides its name 
with the rear-wheel-drive Corollas. Su- 
baru GLF (10) offers very good fuel 
economy in a larger, more comfortable 
package than most subcompacts. 


and comfort are mixed. There is 
enough head room for the average 
adult, and leg room is acceptable. But 
knee room is tight. In total, though, 
you get more space than appears pos- 
sible. 


Mazda GLC 


This year’s GLC is all new and is 
Mazda's first front-wheel-drive car. 
It's another Rabbit look-alike and, 
happily, has many of the Volkswag- 


DATSUN 210 


en's major advantages, including an 
excellent all-around view, reclining 
front seats, a relatively flat floor, and 
hatchback design. The inside looks 
more European than Japanese, as evi- 
denced by the smaller number of 
gauges and simpler appointments. On 
the instrument panel, for instance, a 
double row of warning lights monitors 

vital systems. 
As with most of the other cars, com- 
Continued 
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fort is good to very good, and the inte- 
rior is about as spacious as you could 
expect. The rear seat allows a third 
passenger to be carried while one side 
is folded down to make room for long 
cargo. GLC’s rear seat, like Rabbit’s 
and Tercel’s, is especially good on 
head and leg room for a car of this 
size. 


One thing we particularly like is 
the fuse-box location: in front of the 
driver's left knee, where fuses can be 
checked and replaced without leaving 
your seat. That’s well-thought-out 
design. 


Renault Le Car 
Francophiles will be happy with 


this Parisian product, but certain 
details may at first be perplexing. 
Traditional French car design han- 
dles certain controls and their opera- 
tion a bit differently. 

We especially like the ride comfort 
that comes from the large, soft, high- 
quality seats and the unusually long 
wheelbase. Meanwhile, its extremely 


F Datsun 210, Dodge Colt, Honda Civic, Mazda GLC, Келвин Le Саг, 
Subaru GLF, Toyota Starlet, Toyota Corolla Tercel, Volkswagen Jetta, and 


| Volkswagen Rabbit Diesel—dimensions, Spon and test results - 


Honda Mazda a |н 


Dodge 
ir 210 Colt Civic GLC Le Car 
bo БИЖАН oe eh UT 90.6 88.6 MEL i es Ml 
Overall length... ose 165.0 157.0 148.0 cR IET к у 142.4 
Overall ПЕМ... 52.6 30.5 52b ү 94.1 т ME 
Overall width о, 62.2 62.4 62.2 64.2 60.0 
Тї, RR. re ieee eae als 52.4/5].2 53.8/52.8 53.5/54.3 .54.7/54.9 50.1493 
Ground clearance ............. 7.0 70 6.0 5.1 - 9, 
Front head room .............. 34.0 34.0 36.0 37.9 35.0. 
Front hip mom iss 440 420 40.0 42.0 470 
Front leg room. es eee ees 0 — 420 42:0 42.0 40.0 
Rear head room .. 2225... ... 0. 34.0 340 33.0 : 2320 33.0 
Rear hip mom... eee ee 50.0 48.0 52.0 47.2 4810 
Rear leg room (min.) . . 25.0 320 250. 34.5. 380. 
| Rear knee room (min). ......... 222.0) 2.0 —10 AD. 10 
. Couple distante ............:. 280 . 30.0 26.0. 320 29.0 
ا‎ i 
ME Lesiones OHV OHC4 OHC4 OHC4 
Displacement Ae. WA)... ИИН 85/14 85/14 91/1.5 91/1.5 85/14 
e "8 89.1 8.8.1 30:1 
Cun а rasa E 2-bbl. 2-bbl 3-bbl. 2-bbl. 2-bbi 
Net hp @ rpm... a 65 @ 5,600 52 @ 5,200 67 «v 5,000 68 @ 5,000 na 
Net torque @ грт ..........:. 75 @ 3,600 78 (v 3,000 79 @ 3,000 62 (0 3000 пам 
Transmission... . . d PON Five-speed Dual-range four- Five-speed Five-speed Four-speed 
| inc manual _ speed manual manual -+ manual ——— manual 
EE a C M M Er. Ай, SAEI o5 3.88.1 von З: CABE 
[ hem... ees. Yokohama | B.F. Goodrich B.F. Goodrich. . idgestone - Michelin 
Tire type... luu. eria saa GT: Special Radial Steel-belted RD10B, steel- XZX steel 
nr radial .. beited radial belted radial 
radia 2 
TEMERE LLLI E rn be 1355813 P175/70R13 SSRI — .— 1555813 — 1458R13 - 
Uu PEIUS Recirculatin Rack and pinion, ^ Rack and pinion, Rack and pinion, . Rack and pinion, 
ball, manua manual manual manual == . manual 
Overall steering ratio........... 15.0:1 n.a. 17.91 20.0.1 ALE 
Turris, lock to lock... .. See Тыр 4.0 3.0 3.5 oer б: 3.8 
"Тот diameter (EE sss e 355 33.5: 317 AMO со 
Front suspension... oe. ndent, Independent, Independent, Independent, Independent, 
Pe Mac herson struts MacPherson struts — MacPherson iod A-arms, coil ` control arms, 
E Springs . torsion bars 
Rear suspension .............. Solid axle, four Independent, Independent, - Independent, ^. Independent, 
x control links, trailing arms, MacPherson MacPherson - trailing arms, 
coil springs coil springs struts Struts — torsion bars 
Front stabilizer-bar 
diameter (i) оа. 0.79 0.55 none none 0.64 
| Rear stabilizer-bar — . 
- diameter (in)... sius. nona none none 0.88 0.56 
Trailer towing (тах. 1bs.)........ LOH n.a. not no n.a. 
| recommended recommendation 
Trailer tongue weight (max. Ibs.)-.. 100 n.a. not no ^na. 
recommended recommendation 
BINE. II Lent Disc/drum Disc/drum Disc/drum Disc/drum Disc/drum 
Brake swept area (sq. in.)....... 272.0 216.0 206.8 200.0 па 
Fuel tank (даі), .............. 13.2 10.5 10.8 11.1 100 
Trunk she EET oes ya's eas 8.0 11.0. 10.0 10.2 10.0 у 
Liftover жыр {ШЇ узу. ced ces 36.0 34.0 27.0 30.0 25.0 
Curb weight (һ5.)............. 1,945 1,982 1,830 1,315 1,813 
F/R weight distribution (5) . m, Dus 53/47 53/37 61/39 52/38 59/41 
КООПЕ Far ba леш. Сз $4,563 $5,213 $5,749 $5,995 $4,900 (est) 
Price as tested. $4.78 $6,876 $6,159 $5,854 -Aa 
Major options on test саг........ Radio $150 AM/FM stereo AM/FM stereo AM/FM stereo : n.a. 
E He $610, _ (price n.a.) $135, тта 
раскаре player $125 
$539, alloy 
wheels $281 
TEST RESULTS 
Acceleration (sec.) : 
(„50 mpl. o oce 18.0 2153 13.6 16:4 - 18.5 
05-10: трі eee 424 19.9 15.4 212 252 
Brake test (cool) 60-0 mph 
Stopping distance (#.)........ 176 · 174 157 170 171. 
Pedal pressure (Ibs.) ......... 102 63 65 96 70 
Brake test (hot) 60-0 Sg ; 
Stopping distance (ft}........ 196 163 177 164 180 
Pedal pressure {Ibs)......... 92 112 12 84 
Interior noise @ 60 mph (dBA)... 72 70 15 19 = 
Handling fest (mph)... 2.0.0... 61.2. 65.0 + 61.0 63.0 62.5 
Maneuverability test (mph). ...... — 2754 276+ 524 275+ 27.6 + 


TEST CONDITIONS: Ambient ене: 55°F; relative humidity, 75 percent; barometric pressure, 30.21 inches Hg 
*With rear seat folded 

**Technical difficulties; not measured 

TCould not reach 70 mph in specified distance 


GLF — o c Stet Tercel 
96.9 906. 984 
168.1 Wee | 1600 
53.2 BEA и. rien 
53.5 600 — OBI. S 
524/53.0 908/502 © 524/513 
14) con MS 80 o 
mix d n AD € 318 
Wig oS  w o AU- oa 
-40.0 45.0 | ME м 
340 34.0 s 365 — : 
50.0 45.0 490. 
31.0 30.0 35.2 : 
40 . 705 er i o 
33.0 COMM na c 
109/1.8 TNL MIS = 
8.71 EL pin ee 
2-bbl. bbb — MS 
71 @ 4400 - 98 @ 5,200 62 @ 4800 
94 (à 2,400 67 @ 3,500 79 2800 © 
Five-speed . Five-speed _  Five-speed — 
manual manual ——— . manual 
3.711 : ISL: 3591 
ro rae LU Pin es GT spect 
| phei бин 6t rone 
belted radial -belted radial Wl steel- _ 
^ 15/TOSRIS 1455813 ^: 165/708813 
Rack and. pinion, Rack and pinion, Rack and pinion, 
manual manual manual 
1871 5091511 : 2171. 
UAE boe 43 
34.6 DAE S RE 445 
Independent, — Independent, . independent, - : 
MacPherson struts MacPherson struts MacPherson struts 
Independent, ‘Solid E four Independent, 
semi-traifing — -eontrol links, - . trailing arms, 
- arms, coil springs coil springs —  . Coil springs 
10.80 : 0.86 0.78 
none none 0.58 
not nat 
recommended recommended — recommended 
no 2 —- n 
recommended recommended . . recommended 
Disc/drum Disc/drum Disc/drum 
n.à 197.9 192.0 
13.2 10.6 119 
12.0 10.0 110 
32.0 320 - 36.0 
2,115 1,724 :1,955 
55/45 45 60/40 
$6,149 $4,798 $5,658 
6,149 $5,908 © . $5,838 
none AC $550, : Sun mot $235, 
M st Black package 
tape $395 $945 
159 18.1 18.3 
20.3 23.7 24.1 
152 177 205 
140 195 100 
17] 172 173 
135 100 0 
72 73 7? 
63.0 60.2 61.1 
276+ 2154 276+ 


short body makes Le Car excellent for 
tight parking spaces and driving in 
heavy traffic. 

On the negative side, we don’t like 
the radio’s vertical placement just 
above the floor or the offset position of 
the steering wheel. Our biggest com- 
plaints, however, concern the loud 
engine and the fabric sun roof, 


which sets up a fairly high wind roar. 

While the car has no closable glove 
box, the oversight 1s overcome some- 
what by large shelves beneath the 
instrument panel that hold much 
more than the average glove box. And 
we like the layout of the rear load 
area. It’s one of the best for room and 
convenience. 


EPA fuel mileage (mpg) 


Subaru GLF 


Redesigned last year, this uniquely 
powered economy car looks bigger, 
heavier, tougher, and more expen- 
sive—inside and out. The unusual flat 
four-cylinder engine fits low in the 
engine compartment, leaving plenty 

Continued 


i: g 
Е 5 £ ь B as $ E 
& 35 52 За 25 да 8% 258 2% З 
Highway 47 42 ав 45 39* 40 54 46 40 56 
City 36 „ 33 35 35 29 28 39 34 26 38 
Calif. city 30 31 32 35 29 28 36 33 25 38 
"Calif. highway: 40 | 
PS fu el-mileage tests (steady-state mpg) 
35 mph 58.0 501 594 543 453 451 563 456 638 63.1 
55 mph 3979 353 418 370 350 334 379 332 420 425 


Performance comparison with selected '80—'81 models 
Mog (сну  Accalera- Brakes 60-0 Hendling Menesuver- Моше @ 60 


driving) dec m Е men (mph) и) mph (dBA) 
1980 Dodge Colt 4 37 15.6 180 62.4 30.1 69 
1980 Honda Civic4 — — 36 13.1 148 — 624 306 7 
1980 Mazda GLC 4 30 16.8 145 1 60.0 31.7 75 
1980 Volkswagen Rabbit Diesel 4 _ 42 23.3 132 62.4 23.1 74 
1981 Ford Escort 4 | 28 18.5 187 64.0 27.64 73 
1881 Plymouth Horizon 4 25 12.7 203 61.0 276 + 72 


Volkswagen 
Volkswagen Rabbit 
Jetta Diesel 
94 5 94.5 
167.8 155.3 
55.5 55.5 
614 53.4 
54.7/53.5 54.7/53.1 
48 10.0 
36.0 36.0 
420 40.0 
40.0 40 0 
34.0 35.0 
50.0 46.0 
35.0 36.0 
-10 1.0 
30.0 31.0 
OHC4 OHCA 
105/17 97/1.6 
82.1 23.0:1 
FI. РІ, 
74 (a: 5.000 52 fa’ 4,800 
90 (c 3,000 12 (a. 3,000 
Five-speed Five-speed 
manual manual 
3.89:1 3.89-1 
Michelin Goodyear 
X, steel-belted Polysteel 
radial radial 
70813 10813 
Rack and pinion, Rack and pinion, 
manual manual 
20.8:1 20.8.1 
3.9 3.9 
31.2 31.2 
Independent, Independent, 
MacPherson struts MacPherson struts 
independent, Independent, 
torsion beam torsion beam 
axle. coil axie, coil 
springs springs 
nane none 
none none 
no no | 
recommendation recommendation 
no no 
recommendation recommendation 
Disc/drum, power  Disc/drum, power 
n.a. n.a. 
10.6 10.6 
22.3 j8.9* 
32.0 31.0 
1.892 1,920 
E 54/36 
$7,375 $6,735 
58.425 $8,750 
AM/FM stereo Metallic paint 
$730 $105, AC $585, 
J0R13 tires $120, 
rear wiper $105, 
sun roof $245 
14.8 24.5 
19.9 1 
153 165 
123 110 
186 171 
112 90 
74 74 
62.8 62.0 
21.6 + 216+ | 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 
Spark plugs 
Distributor 

Carb adjustment 

Dil filter 

Oil fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 


Spare-tire accessibility 


Changing belts 


*Sealed 
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PS serviceability ratings 

How easy is it to service these cars? 
To give you an approximation of how 
difficult it is for a typical person to 
perform various service operations, 


we examine each test vehicle. The 
numbers shown mean: 1, very diffi- 
cult; 2, difficult; 3, average degree 
of difficulty; 4, easy; 5, very easy. 
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Datsun 210 negotiates th 
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of room for service and maintenance. 
It is water-cooled, and operates as 
smoothly as conventional in-lines. 

At the rear, the independent sus- 
pension leaves more room for trunk 
space. With a cargo space of 12 cu. ft., 
this subcompact needs no excuses 
when trunk room is measured. 

Inside, the instrument panel is one 
of the busiest we’ve seen on a low- 
priced car. Yet its unusual shape, with 
a bulge in the center, presents con- 
trols within easy reach. 

Scattered about the interior are sev- 
en bins and open pockets for storage, 
plus a closable glove box. And Subaru, 
too, has the fuse box handily located 
by the driver’s left knee. Seats are 
well formed and firmly padded. 


Toyota Starlet 


Newest in the 40-mpg lineup is 
Toyota’s Starlet. It’s smaller than the 
Corolla and Corolla Tercel, has rear- 
wheel drive, and garnered an EPA 
highway rating of 54 mpg—trouncing 
all other gasoline-powered cars and 
all diesels except Rabbit. 

Another surprise is the amount of 
room up front. The transmission tun- 
nel is tiny and takes up little space. 
Rear-seat room, however, is only ade- 
quate for the average adult. Knee 
room for rear-seat passengers is tight, 
and the lightly padded seat cushions 
offer little lateral support. Rear en- 
try and exit are difficult, too. 

Make no mistake about the Starlet: 
It is a basic-transportation car. The 
interior looks stark when compared 
with almost any other car in this test. 
Only in the instrument panel can you 
find a touch of extravagance, in the 
form of colorful gauges and an attrac- 
tive panel layout. 


Toyota Corolla Tercel 


Corolla Tercel is now the only front- 
drive model in Toyota's expanding 
subcompact lineup. Little is changed 
on this car since we tested it last year. 
It still offers all the basics that make 


low-speed maneuverability course. It 
easily captured our highest rating in this test—as did all 10 cars— 
but was only average in the high-speed lane-change test. 


subcompacts attractive: good comfort 
and room, high economy, and a versa- 
tile hatchback body—plus an attrac- 
tive and functional interior design. 
The biggest problem is the unusual 
height of the rear hatch. It’s a full 
three feet above the ground, making it 
least convenient of the hatchbacks for 
loading. But Tercel has all the other 
load-space conveniences, including a 
security panel to cover valuables 


stored behind the rear seat, a wide - 


hatch opening, a fold-down split rear 
seat, and easy-release rear seat 
backs. 

Why dwell on these features? Small 
cars do not necessarily mean that you 
have to give up carrying capacity. In 
Tercel's case, not only do you get a ver- 
satile cargo carrier, but you also get 
good comfort and about the best all- 
around space in the group. 


Volkswagen Jetta 


Jetta is a variant of Rabbit. The 
body shape is the main difference: Jet- 
ta features a traditional trunk config- 
uration, while Rabbit is strictly a 
hatchback. The two cars use the same 
engine and front-drive machinery; in- 
terior room is generally identical. 

Jetta's interior-trim quality is a 
couple of levels above that of the basic 
Rabbit, though. Seats are firm and 
contoured for comfort. Bolsters on the 
sides of the seat-back cushions help 
hold you snugly in turns. The interior 
similarity between Jetta and Rabbit 
continues with an almost inter- 
changeable instrument panel that in- 
cludes a built-in knee bar—part of 
Jetta’s standard  passive-restraint 
system. 

As with Rabbit, there is a solid feel 
to the steering and little road wander 
on the freeway. Part of Jetta's seat 
comfort comes from the high position 
of the seats. Passengers, especially in 
the rear, sit well above the floor level, 
and leg room is improved vertically 
instead of horizontally. 


You'll be startled by the size of the ness makes it a lot more fun.—E .J. 


Jetta stopped straig ht and was easy to control, but its stopping 
distance with hot brakes was second longest. Subaru GLF had 
the best cold-brake stopping distance; Dodge Colt, the best hot. 


trunk in this subcompact. It's rated at 
22.3 cu. ft.—as big as that of a full-size 
U.S. car, due to the balanced shape 
and completely flat floor. The spare 
tire is out of sight beneath the floor. 


Volkswagen Rabbit Diesel 


The all-out economy champion 
looks more like a luxury car inside 
and out than ever before. The new 
instrument panel looks more expen- 
sive with its wood-grain trim. It also 
includes a passive-restraint knee bar. 
The brightwork on the doors and the 
expensive, plush upholstery complete 
the touch of luxury. You don't have to 
buy an expensive Rabbit Diesel, how- 
ever. The base price for a four-speed, 
two-door diesel is $6,735. 

The Rabbit Diesel’s drawbacks 
aren't all ironed out yet, however. You 
can still expect starting delays in cold 
weather, higher noise levels inside 
and out, and noticeable diesel fumes 
from the exhaust. On 45-degree-F 
mornings, the starting delay was 25 
seconds, but we expect that will dou- 
ble when temperatures are below 
freezing. Once the engine is warmed 
up, there is no starting delay. 

The diesel's engine noise is 10 deci- 
bels higher than the gasoline engine's 
when measured from two feet away 
(equal to double the loudness). At 
highway speeds, however, the engine 
seems no noisier from inside the car 
than the gasoline version. 

Our picks: 

Of all the imports, I like Jetta best. It 
is the most civilized, and offers good 
fuel economy without asking me to sac- 
rifice the traditional features of ap- 
pearance, room, and a moderate level 
of quality trim.—J.D. 

As good as GLC, Civic, Rabbit, Jet- 
ta, and Tercel are, Colt seems a bit bet- 
ter. With its dual-range transmission, 
it can deliver very good economy or 
performance—whichever you select. 
And its cat-wearing-sneakers nimble- 
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tugs 
will retrieve 
shuttle rockets 


No more one-shots into 
space: Special ships will 


bring back the boosters 


By BEN KOCIVAR 
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CONTROLLABLE - 
PITCH PROPELLERS 


3609 WATER-JET 
STERN THRUSTER 


When the Space Shuttle program 
finally gets off the ground later this 
year, two of its unique components 
will not rocket into Earth orbit. 
They'll be gliding in the waters off 
Florida's east coast. 

The UTC Liberty and UTC Free- 
dom are ocean-going ships specially 
designed for the Shuttle program to 
locate and retrieve the spacecraft's 
solid-rocket boosters after they are 
jettisoned from the orbiter at an alti- 
tude of 28 miles. The $7.2 million ves- 
sels will provide a significant econo- 
my for the Shuttle program by permit- 
ting reuse of the boosters for subse- 
quent launches. 

The first leg of the round trip for the 
150-foot-tall, 650-ton boosters is un- 
der their own power as they generate 
almost six million pounds of thrust 
during a two-minute burn time. Then 
they are separated from the orbiter, 
which uses its own engines for the last 
bit of boost into space, and begin their 
plummet back toward Earth. When 
they are three miles aloft, a series of 
parachutes begins to deploy so that 
the boosters hit water at a relatively 
gentle 88 feet per second. 

The return trip to Cape Canaveral 
comes under tow by the retrieval 
ships. The ships will be operated by 
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United Space Boosters, Inc., a subsid- 
iary of United Technologies Corp., 
which has total responsibility for the 
Shuttle's solid-rocket-booster pro- 
gram, including assembly, testing, 
launching, retrieval, and refurbish- 
ment of the rockets. Naval architects 
Rudolph F. Matzer and Assoc. de- 
signed the craft to USBI's very partic- 
ular specifications. 

Since the vessels must navigate 
both in the open sea and in inland 
waterways, two propulsion systems 
are provided. For open ocean travel, 
each of the 1,052-ton vessels is pow- 
ered by twin diesel engines that gen- 
erate a combined 2,900 hp and are 
connected to two huge controllable- 
pitch propellers. For maneuverabili- 
ty, a 425-hp diesel-powered thruster 
points the bow in the desired direc- 
tion. The craft can sustain speeds of 13 
knots with a range of 6,000 nautical 
miles. 

When the ships are plying the 
Banana River to and from Cape 
Canaveral, the propellers are turned 

off. There, the vessels are driven by 
425-hp water-jet stern thrusters. The 
reason for this backup propulsion sys- 
tem: to protect an endangered species 
of sea mammal, the manatee (or sea 
cow), which inhabits the Banana Riv- 
er. These friendly creatures, the "mer- 
maids" of many a sailors fog- 
shrouded sighting, have been hunted 
almost to extinction. Though they're 
now protected from hunters, they're 
still unwittingly slaughtered by the 
propeller blades of power boats. Most 
living adults carry one or more propel- 
ler scars, so the booster tugs are 
designed to be manatee-safe. 

The ships carry advanced electronic 
equipment for navigation and for 
tracking and locating the returning 
boosters. When located, each 130-ft.- 
long booster casing will be half-filled 
with water, bobbing vertically in the 
water. À special 14-ft.-high nozzle 
plug equipped with a television cam- 
era will be inserted inside to drain and 
seal the booster. This will cause it to 
flop over to a horizontal position and 
allow it to be towed. 

When the spent casings, skirts, 
parachutes, nozzles, and nose cones 
are all recovered, the tugs will return 
to the USBI Disassembly Facility at 
Cape Canaveral. There the boosters 
will be refurbished and reloaded with 
propellant for the next Shuttle flight. 
Both ships will be used on each Shut- 
tle mission; each can retrieve one boost- 
er and its associated elements. 5) 


Last leg of round trip for Shuttle boosters 
is a tow behind special retrieval ships. 
Molded-steel-hull vessels are 176 ft. long, 
have 37-ft. beam, nine-ft. draft. They carry 
a 30-day food and water supply for 24 
crewmen and retrieval specialists. 


For an active 
solar room, 


add a 


Sun and fun come 
together in this room 
with an all-around view 


By DOUGLAS GIBSON 


Spa tubs are not the sort of thing you 
just bring home and fill with water, 
like an above-ground pool. A spa takes 
planning. Sure, you could put one out- 
side; but for all-weather use, nothing 
beats a spa solarium like this one I 
designed and added to a Pennsylvania 
home. 

Double-glazed doors around the pe- 
rimeter allow the sunlight to enter 
from east, south, and west, and trap 
the heat with a greenhouse effect. The 
walls between and above the glazing 
are insulated with 3'4-inch Owens 
Corning foil-faced insulation; six-inch 
insulation is tucked above the cathe- 
dral ceiling. A sidewall vent with fan 
keeps the accumulated heat and mois- 
ture under control. 

As shown, the wing is built with 
conventional lumber, but, for appear- 


ance, all exposed interior members 
are faced with redwood. Redwood’s 
natural resistance to rot makes it 
ideal for this humid area. 

The spa—this one a seven-foot Cal- 
dera Aspen model—pierces a four-inch 
concrete slab. Eight-inch American 
Olean Primitive tile surrounds the 
spa for a no-maintenance, no-slip 
apron. The tile is bedded in thin-set 
mortar and grouted with Acid-R 
grout. | 

For installation, an area is excavat- 
ed that's at least one foot larger than 
the spa on all sides. This allows easy 
access for the plumbing and backfill- 
ing. An eight-inch overdig on the 
depth allows enough space for plumb- 
ing and the cement/sand base. 

Plumbing is trenched to the pump- 
equipment location within an existing 
basement. If the trench must be back- 
filled before the spa is installed, a six- 
to-eight-inch-diameter plastic sewer 
pipe is laid in. The smaller water and 
air lines will slide through it when 
you re ready. 

All plumbing should be connected 


to the spa before setting it in place, 
and a pressure test should be perform- 
ed. All openings into the spa (jets, 
skimmer, return, and suction fittings) 
must be closed. The end of the air 
intake to the jets should be capped and 
tested with 30 to 40 pounds of pres- 
sure (check local codes). 

Now the spa may be put into place. 
It must rest completely on temporary 
leveling braces and have clearance at 
all points between spa, plumbing, and 
the ground. Backfilling under the bot- 
tom of the spa should be done with a 
sand and cement mixture (approxi- 
mately 4:1). The mixture is just moist- 
ened (never flooded) and packed under 
and around the base for a firm sup- 
port. The spa should be filled gradual- 
ly with water as backfilling proceeds. 
The underside is checked for leaks. 

Tapping the bottom of the spa with 
a piece of wood will assure that no hol- 
low cavities exist. As backfilling con- 
tinues, the mixture is packed under 
each seat contour. When finished, the 
mixture should be allowed to set over- 
night before braces are removed. HH) 
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Passive solar room above was designed for active people. It has 
everything but privacy—but a big back yard ensures that. 
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Tile cutter scribes surface for aclean break. No curved breaks are 
needed because spa rim's wide overlap masks edges. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Eye monitor 

What's the best keyboard lay- 
out for computers and simi- 
lar consoles? An eye-move- 
ment camera devised by 
British Telecom helps find 
out. A face-mask optical ca- 
ble puts a white dot on a TV 
screen (upper left) to map 
eyeball-movement patterns. 


Heart computer 


Press Pacer 2000H's keys, 
and read speed, distance, 
time, cadence (pedal rota- 
tion)—plus your heart rate— 
while you're riding a bicycle. 
Sensors on your chest and a 
wheel feed signals to a com- 
puter. It costs $300. Veltec 
Inc., Box 1156, Fort Collins, 
Colo. 80522. 


Hex toolbox Solar panel 
The Rolykit hexagonal tool- Installing solar collectors to 
box unrolls to expose 14 warm your pool water? A 


trays with 41 adjustable com- windscreen on its FW solar 
partments along its five-foot panels helps cut heat loss in 

length. The compartments chill winds, says Sealed Air А 
seal tightly when you roll ії Corp. (Park 80 Plaza E., Sad- 

up, says Vandermolden BV, dle Brook, N.J. 07662). The 

Box 420, 1440 AK Permerend, firm makes an insulated pan- 
Holland. el for cooler climates, plus a 

warm-weather model. 


Plastic skate 


No freezing laces, no messy 
shoe creams—those are two 
advantages of its molded- 
plastic ice skates for women, [ 
says the maker. The insulat- d 
ed liners are washable. Free- | 
style models are $48.95. / 
Bauer Canadian Skate Inc., 
2060 Sheridan Dr., Kenmore, 
N.Y. 14223. 


Compost bin 

Load this 36-in.-high plastic 
bin with material for com- 
posting—or unclip its two 
square modules for compact 
storage. Sides can be raised 
to remove decomposed ma- 
terial from the bottom. Sial- 
ene International Ltd., 8 
Coombe Rd., Neasden, Lon- 
don NW10 OEH, England. 


Super propeller 
Bigger is better, says LIPS 
B.V., Dutch maker of a giant 
34.5-ft. ship's propeller. The 
62-ton propeller replaced a 
smaller six-blade unit on a 
tanker, and is said to deliver 
14 percent greater efficiency 
on less power: 25,000 hp vs. 
an original 36,000. 
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Renault turbo 


A turbocharged 1.5-liter alu- 
minum engine in the Renault 
18 blasts out 110 hp for zero- 
60-mph acceleration in 9.6 
seconds. Top speed: 115 
mph. Mileage is 37 mpg at 


56 mph and 29 mpg average. 


The sedan has a deep front 
spoiler, plastic bumpers, and 
light-alloy wheels. 


Transatlantic F-15 

A long-range attack version 
of the F-15 fighter, called the 
Strike Eagle, can fly from 
Maine to England without re- 
fueling. The all-weather night 
fighter's extra tanks hold 
9,750 pounds of fuel and can 
carry a variety of advanced 
weapons and sensors. 
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Flying boom 

A flying gas station, the Air 
Force's new tanker/cargo 
plane delivers up to 1500 gal- 
lons of fuel per minute, in 
flight, to fighter planes. 
When not in use, the 17.8- 
meter-long boom retracts un- 
der the tail of the KC-10A— 
the military version of the 
DC-10. 


Leg grabber 

Snap! The officer squeezes 
the trigger—and spring-pow- 
ered jaws clamp shut on an 
attacker's legs. Sound medi- 
eval? The leg grabber is 
more benign than the guns 
police have relied on to sub- 
due violent persons. The 
grabber was developed by 
the Los Angeles Police Dept. 


Swift fuel saver 

A cruising speed of 500 mph 
makes the Diamond | fanjet 
13 percent faster than similar 
planes. Yet it uses less fuel 
than competitors, says Mitsu- 
bishi. The secret? The com- 
pany mated a high-speed, 
computer-designed wing 
with efficient Pratt & Whitney 
turbofan engines. 


Ice sailer 


Scudding across the ice at up 
to 50 mph, the giant Ice Wing 
goes faster than most ice- 
boats. Shoulder straps keep 
the wing attached to the skat- 
er inside, who hangs on to a 
front bar (for dear life?). De- 
signer A. Ansar (Upplandsg. 
198, 5113 60 Stockholm, 
Sweden) sells plans for $16. 


Portable plumbing 
You can have all the com- 
forts of home (almost) with 
the Aquamode 44, a self-con- 
tained, flushable portable toi- 
let. Its upper tank holds two 1 
gallons of fresh water, Щ 
enough for 44 uses. The de- = 
tachable waste tank below 
holds four gallons. $60. Thet- 
ford Corp., Box 1285, Ann Ar- 
bor, Mich. 48106. 
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Colorful fish-finder 


seven hues pulsate across 
the video screen of this sonar 
unit, discriminating between 
fish, old tires, and the bot- 
tom. A digital display shows 
the depth, which can range 
from 20 to 640 fathoms. Col- 
ormatic HE 640 costs $3,995. 
Si-Tex, Box 6700, Clearwater, 
Fla. 33518. 


NNhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


Midsize inflatable 
It's got more zip than a din- 
ghy, but Avon's sporty little 
Rover needs less power than 
a large sport boat. The latest 
Rover series ranges in length 
from nine ft. (shown) to 12.5 
ft., motor sizes from eight to 
20 hp, and price from $1,050 
to $2,100. 


Scrub dock 


Boats that float into this de- 

fouling dock get bottoms 

scrubbed clean by underwa- 

ter brushes. Seascrub's 

. 12-in.-dia. brushes are 
mounted on hydraulically 

driven articulated arms that 

adjust to any hull shape. Hyd 

Marine, Farnborough, Hamp- 

shire, GU14 6HF England. 


Smart compass Signal set 


Mate a computer with a com- 
pass, and you get the DC710. 
Instead of a floating disc, it 
has an electronic sensor 
tuned to Earth's magnetic 
field. Change course slightly, 
and the digital display in- 
stantly flashes the new head- 
ing. Wesmar, Box C19074, 
Seattle, Wash. 98109. $975. 


If you're in trouble on the 
water, you need two types of 
distress signals, says Olin 
Corp. (East Alton, Ill. 62024). 
A pistol-fired meteor alerts 
 rescuers; a hand-held flare 
helps them find you. Olin's 
$20 kit includes both and 
meets new Coast Guard 
rules. 


\Nhart’s New 


Soft shoe 
Glide Pad's nylon-flocked 


IN TOOLS 


surface protects doors, panel- 
ing, and other finished sur- 


BY PAUL BOLON 


faces from abrasion by tools. 


The pad's magnetized rubber 


backing attaches quickly and 


securely to the base of your 


circular saw, says Random 


Enterprises (6145 Lubbock, 


La Mesa, Calif. 92041). Price 


Little lathe 
Clamp a drill in this 20-in.- 
long stand, and you have a 
lathe with ten-by-four-in. ca- 
pacity, says 4-C Co. (Box 
1514, Springfield, Va. 22151). 
Aluminum and steel guides 
are mounted on clear-pine 
base. Accessories for the $39 
lathe include disc-sanding 
and faceplate kits. 


Pressure painter 


Does anyone whitewash 
fences anymore? The Pres- 
sure-Fed Paint Pad ($39.95) 

will spread latexes and other 
water-soluble finishes fast. A 
hand-pumped one-gallon 
tank feeds the disposable 
pad applicator via a 15-foot 
hose. Padco, 2220 Elm St. 

S.E., Minneapolis, Minn. 

55414. 


Roller table Easy gripper 
Slide cumbersome materials Torque-Driver's tapered han- 
off your shop tool and onto die produces 40 percent 
Supportable's wide rollers for more torque than regular 
safer handling when working screwdrivers, and it's de- 
alone. The $130 table weighs signed to fit the grip of the 
about 25 Ibs. and folds for hand, says GC Electronics 
carrying. Legs adjust individ- (Rockford, Ill. 61101). Screw- 
ually. Maker: Warren Woell, driver blades and socket-driv- 
Rte. 1, Davenport, N.D. er adapter fit the handle. 
58021. Price is $28 with seven 

blades. 


Ladder aids 


A platform to stand on and a 
tray for paint or tools make 
working at heights easier and 
safer. The units by Schneider 
Ltd. (28 Breakfield, Ullswater 
Crescent, Coulsdon, Surrey 
CR3 2HS, England) fit stan- 
dard ladders and are made of 
steel. The platform has a 
non-slip rubber pad. 


NNhat’s New 
IN HOME 
IMPROVEMENT 


BY PAUL BOLON 


Canned foam 


Squirt Touch ‘n Foam into 
large and small cracks and 
around wall outlets to seal 
them. The liquid polymer 
swells as it leaves the can to 
fill voids, claims Convenience 
Products (4205 Forest Park 
Bivd., St. Louis, Mo. 63108), 
and cures in six to 24 hours. 


Steamer 

No room for a steam bath? 
Get your moist heat from 
The Steamer, a steam gener- 
ator. Models are sized for 
baths or small rooms, and re- 
quire 220-V power, The bath- 
size model's price is about 
$600. Amerec Corp., Box 
3825, Bellevue, Wash. 98009. 


Security light 
Norelco's low-pressure sodi- 
um outdoor light can save 
$50 a year compared with 
burning two 150-watt incan- 
descent floodlights, or $30 a 
year compared with a 175- 
watt mercury-vapor lamp, 
claims the maker. Fixture and 
bulb, said to illuminate a 
quarter-acre, cost $100; re- 
placement bulbs are $45, 


Rolling radiator 

It looks like a steam radiator, 
but Dimplex's heater is an 
electric-resistance model with 
oil-filled columns that store 
heat and are said to moder- 
ate room temperatures. The 
thermostat-controlled 1,000- 
watt model is $175. Dimplex 
Heating, 6550 W. Bryn Mawr 
Ave., Chicago, lll. 60631. 


Conserving tank 
Need to save more water? 
Maxi-Mizer's adjustable 
water level limits flushes to 
2/2-372 gallons. It replaces 
tanks and plumbing on most 
older toilets, and has a quiet 
refilling cycle, claims Geberit 
Mfg. (1100 Boone Dr., Michi- 
gan City, Ind. 46360). It's 
about $60. 
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Air cleaner 


Vaportek's Air Purifier re- 
moves 95 percent of pollen 
and dust and 30 to 50 per- 
cent of smoke and fumes 
from room air, the maker 
says. The particulate filter 
and odor-neutralizing ele- 
ment are replaceable. Price is 
$64.50. Vaportek, Box 17227, 
Milwaukee, Wis. 53217. 


\Nhats New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


Phone watcher 


Push a button and the Tele- 
Control extension phone 
gives you a record of your 
calls—length, date, number 
called, and cost. It's a com- 
plete phone accounting sys- 
tem in one box, says Tele- 
Control (10120 N.W. Freeway, 
Suite 216, Houston, Tex. 
77092). $995. 
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Tape holder 

Opera in the glovebox, jazz 
under the front seat, rock 
tapes lining the dash—that's 
one way to sort your auto 
cassette tapes. Here's anoth- 
er: This cassette holder 
mounts anywhere to keep 
tapes neat and within reach. 
It's $6.95. S&K, 4417 Red 
Maple Ct., Concord, Calif. 


One-way phone 
What's missing from this 
phone? A dial, for one thing, 
and a high price, for another. 
GTE's Solitare | is just $17.95. 
The idea: Many extensions 
are used for answering only. 
GTE eliminated the dialing 
circuits on this model 

to cut cost. 


Hi-fi TV 

TV stations now send high- 
quality audio along with the 
picture you see. Unfortunate- 
ly, most TV's don't reproduce 
it well. But plug Radio 
Shack's TV tuner into your 
hi-fi, and you'll hear excellent 
sound through your system. 
It receives all VHF channels. 
Price: $79.95. 
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Easy metric 

When the milkman drops off 
your first liter of the white 
stuff, you'll know the metric 
system is here. To help you 
with the transition, Toshiba’s 
calculator works in either 
metric or English—and in- 
stantly converts from one 
system to the other. 

Price: $29.95. 


TV table 


Sit, relax, and turn on the 
coffee table. Inside, three 5.5- 
inch projection tubes 
produce a bright, sharp, 70- 
inch-diagonal TV picture on 
the remote viewing screen. 
Made by Sony, Videoscope is 
designed to create big pic- 
tures from a low-profile unit. 
Price: $2,995. 


metric conversion 
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\Nhats New | 
FOR YOUR CAR 


BY ED JACOBS 


Cable clamps 

Cobra clamps’ pivoting jaws 
can accommodate either con- 
ventional top-post batteries 
(bottom left) or the newer 
side-post types (left). The 
clamps are available on 
jumper cables from several 
major manufacturers at auto- 
parts stores. 


Head protector 

The Headrest movable cush- 
ion mounts to the rear-win- 
dow glass of pickups via Vel- 
cro strips to protect your 
head in rear-end collisions. 
Price: $32.95 per pair ($17.95 
for one). Product Develop- 
ment & Marketing, Box 127, 
Sumner, Wash. 98390. 


Digital analyzer 

The TI Crypton 241 digital an- 
alyzer can check lighting and 
charging circuits, and ignition 
timing, on electronic and 
conventional distributors. It 
also has tachometer and volt/ 
ohmmeter functions. TI Cryp- 
ton Ltd., Bristol Rd., Bridg- 
water, Somerset TA6 4BX, 
England. 


Safety kit 

The Dual Proflasher highway- 
emergency kit has two warn- 
ing flashers built into its 
case, It also contains a fire 
extinguisher, jumper cables, 
medical kit, fuel siphon, tire 
inflator/sealer, and a flash- 
light. It's $69.95 from Sentry 
Pack, 6 Benson Rd., Oxford, 
Conn. 06483. 


Mirror washer 

This mirror for trucks, motor 
homes, and campers con- 
tains its own washer-wiper 
system, with a built-in pump 
that draws fluid from your 
vehicle's windshield-washer 
bottle. Trico Development 
Co. Ltd., Great West Road, 
Brentford, Middlesex, 
England. 


THRIFTIEST LUV EVER! 
The new 26 
Chevy LUV 36 

has better E PA pied EPAEST MPG 
ratings than ever before! «m 


THRIFTY 4X4, 3 | 


LUV 4WD 
has the best 
standard- EST HWY. — EPAEST.MPG 
equipped 4x4 pickup (оту) 
mileage estimates in the U.S.A.! 
Use the estimated MPG for 
comparisons. Your mileage 
may differ depending on speed, 
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distance, weather. Mileage 
will be less in heavy city 


traffic. Actual hig ghway 
mileage lower. Low er in 


California, where comparisons | 


do not apply. 

BIGGER PAYLOADS THAN ANY 
HALF-TON SMALL PICKUP. 1680 LBS. 

The available long cargo box 
LUV will hold heftier pay- 
loads than any other small 
half-tonner! Payload 
includes driver, passenger 
and cargo. 


NEW CONVENIENCE 

Y / ‚ Enjoy thought- 
Р ful new touches 
like side win- 
dow defoggers 
and a locking 

# glove box. 

LONGEST BOX OF М gp ۳ 

ANY SMALL PICKUP —Q 

Not one small jb 

pickup can 

carry longer 

loads than 

LUV's 715-ft. 

box model. 


pais 4-CYL ENGINE 

Chevy LUV's standard engine 
isarugged 1.8 Liter (110 Cu. 
[n.) Four with new fully- tran- 
sistorized ин]; 
ignition 

that 

increases 

recom- 

mended 

spark plug 

change inter- 

vals from 15,000 to 30,000 miles. 
A Word About Engines: Chevy 
LUV engines are рг инсон һу 
Isuzu Motors Limited, Japan. 
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LUV 7-Я. BOX MODEL 


ROOMY, RU ED CHEVY LUV! 


EW STYLE RUGGED INDEPENDENT SMART SWITCH ROOMIER INSIDE 
"Every inch of sheet metal is FRONT SUSPENSION A remarkably handy device That spiffy new interior above 
mew this year, for a sleeker, = which combines the wiper, has more room than last year 
sportier look. Tie-downs are EIS a 07 washer, turn signal and dimmer for your legs to stretch out. 
now inside the box. ЖШТ E "Bé  switches—allonthe steering ^ Easier entry and exit, too! — 
STREAMLINED SHAPE Ch a = m column! See the all-new Chevy LUV 

more aerodynamic shape Ano. MM — S at your Chevy truck dealer's 
[һап ever before, reduces wind 52. k- soon. 


Hrag and contributes to SS SSS ج‎ шш Minim instat - 


| mpressiv e fuel economy. Both 2WD and 4WD LUVs == == ==а x 
E, — — E =  haveastrong independent front д ‘CHEVY TRUCKS 
suspension. Beefy 4x4 hard- HIGH 4x4 GROUND CLEARANCE | 
ware: torsion bar springs, direct Chevy LUV 4x4 has a higher 
double-acting front shocks, a ground clearance than many 
stabilizer bar, and more! full-size 4x4 pickups. 
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No visual intrusion from near 
neighbors can disturb outdoor 
dining or sunbathing 


By AL LEES 
DESIGNED BY WILLIAM J. WARD JR., AIA 
COLOR SKETCH BY CARL KINSCHERF 


When everyone concerned with this project—com- 
missioned from architect Bill Ward—first huddled 
about a label for it, the executive in charge of 
plans sales proposed (I think in jest): Court House. 
The walled court, ideal for sunbathing or tranquil 
dining under the stars, is a major feature of this 
plan, so we settled on a variation of that label. But 
the court is only one aspect of an intriguing ver- 
satility that invites a constantly varied life style 
for the occupants of this house. Consider the 
potentials for dining, for example. There are 
three: a formal indoor alcove for chilly nights, the 
screened breezeway for balmy evenings when rain 
or insects threaten, and the open court for those 
nights when nature truly smiles. 

A shrewd floor plan puts all these areas handy 
to the kitchen—and all serve equally well for 

.. lunch and cocktails. The L-shape court is open to 

_ the sky, but walled as in a Mexican hacienda. In 

addition to privacy, this affords much greater 
security than a standard backyard patio. And that 

. highlockable gate at the rear could be made broad 
enough to drive your garden tractor through 
when you close up after a weekend visit-assum- 
ing you don't have enclosed space for it in the 
auto/boat shed. 

Actually, this leisure-home design would be 
entirely at home in any residential neighborhood. 
And it's a practical house for all-year use. The 

' main entry opens into a vestibule with a coat clos- 

' et. In severe weather, this “air lock," with its two 
doors, insulates the living area from cold blasts. 

, Architect Ward dubs his main living areaa "gath- 

| ering room" since it is the gracious and inviting 
center of all traffic flow, with a bar tucked next to 
its fireplace. Firewood is stored in another double- 
door space, which can be loaded directly from out- 
side, near the driveway. 

The master bedroom has private access to the 


court, and to its own bathroom. Note that in the 
single-bedroom plan, the second bath is also omit- 
ted, but all versions have a small lavatory isolated 
from public areas yet accessible to them (it's off 
the side-entry hall to the kitchen). It is, of course, 
possible to erect this house in stages, adding bed- 
rooms (and extra bath) as needed. All plumbing is 
concentrated to avoid costly and inefficient runs, 
and could easily be extended into added space. 

Should privacy and security not be an issue at 
your site, the rear fence can be omitted. On the 
other hand, if you need privacy but not a three- 
bay auto/boat shed, the fence can be extended 
along this side ofthe patio. In our color sketch, the 
third bay has been enclosed and winterized as a 
workshop (note the wood-stove flue). 

The plans (offered below at a limited-time price) 
include a complete materials list. Construction 
has been devised for economy; for example, note 
that the roof framing shown in our diagrams calls 
for standard lumber lengths to minimize waste— 
important at today's prices. And if you can site the 
entry porch toward the south, you can get some 
solar gain through major windows. You might 
even want to glaze the screened room and pave it 
with slate or brick so it will act as a passive col- 
lector during winter months. 

Has our home-building slump (brought on by 
high costs and scarce financing) hit leisure homes 
as well? Far less, say the experts— probably 
because owner-built second homes aren't usually 
financed anyway. And the more a person feels 
trapped in primary housing that's beneath his 
expectations, the more he yearns for a weekend 
retreat of his own choosing. LH 


You can buy building plans for $10 


Special price for PS readers gives you a complete set of 
plans—with full materials list—for only $10; three sets 
(for permit filing and subcontractors) are $25. Send 
check (U.S. funds only) to Idea Enterprises, Box 1720, 
Grand Central Sta., New York, N.Y. 10163. Specify: Pri- 
vacy Court limited-time plans offer. 

Bill Ward houses are exclusive with PS. Five other 
designs are featured, in color, in a new book, Popular 
Science Leisure Homes. For a copy, send $18.95 to Van 
Nostrand Reinhold Mail Order Service, 7625 Empire 
Drive, Florence, Ky. 41042. 
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REAR ELEVATION 


ROOF FRAMING DIAGRAMS 


Floor plan at top can be simplified by omitting one or two rooms 
from rear bedroom cluster—without affecting the court enclosed 
by rear wall. All roof pitches follow one of the three diagrams. 


TAKING CARE OF YOUR CAR 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay you $25 
if we use it. If two or more readers send in the same usable tip, the one 


By RAY HILL 


with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Replacing a transmission 

Bolting on that new transmission can bea 
hassle—even if you borrow or rent a trans- 
mission jack. The problem is lining up the 
bolt holes in the heavy transmission with 
the holes in the engine. An easy solution: 
Saw the heads off two bolts that are the 
same size as the transmission bolts. 


Finding a water leak 


Tracking down the source of a water leak 
can be a time-consuming and exasperat- 
ing job. One way to help reduce the frus- 
tration is to remember this rule: Always 
start spraying suspected leak areas at the 
bottom and work slowly upward. Using 
this method, you can determine the exact 
level at which the water is entering. Inun- 
dating the whole problem area at once 
can make it impossible to tell precisely 
where the water is entering. 


Screw these studs into the engine. Now 
slide the transmission into place, using 
the studs as alignment guides. Screw the 
standard bolts into the remaining holes; 
then remove the alignment studs and 
replace them with mounting bolts. Tight- 
en them to recommended torque specs. 


Removing gasket fallout 

Installing a new gasket is easy, but the 
gasket can leak if the job isn't done prop- 
erly. Scrape off a//the old gasket material; 
even a fragment of old gasket or gasket 


sealer left behind can prevent the new 


gasket from sealing. When removing the 
old stuff, try to scrape in such a way that 
none of it falls into the engine. If, despite 
your best efforts, some of the gasket ma- 
terial does fall in, use a shop vacuum 
to suck it out. 
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Unusual tire wear 


Wide-tread bias-belted tires may wear in 
an odd way—the second and sixth tread 
ribs may wear more quickly than the other 
ribs. Wear may occur at one rib or at both. 
The wear can't be eliminated, but it can be 
minimized by keeping tire pressures and 
wheel alignment at specs. 


Removing a steering wheel 


Never strike the end of the steering shaft 
to loosen a steering wheel. Modern steer- 
ing shafts and columns have plastic 
retainers that allow them to collapse in an 
accident if the driver is forced against the 
steering wheel. Striking the steering shaft 
can shear or loosen these retainers. The 
proper way to remove a steering wheel is 
with a steering-wheel puller, or other suit- 
able puller, as shown. A puller can be pur- 
chased or rented. 
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SATISFIED HOME 


Е.А. THOMPSON CO. INC. 
703 Market Street, 15th Floor 
San Francisco, CA 94103 


Train quickly in A short weeks at Toledo 
for a bright future with security in the vital 
ment business. Big pay, full-time jobs — 
HAVE A FROFITABLE MARKET OF YOUR 
OWA! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
| cessful gradustes. OUR 58th YEAR! Send 
DON жк & Ru ig inni miei FREE catalog. No obligation. GT. 
OF MEAT CUTTING, Ho 71-02- 


L SCHOOL 
0197T. Dept. SIN M, 33 N. Superior, Toledo, Ohio 43604, 


INVENTORS: CONTACT THIS FIRM 


If you have an invention, patented or unpatented, write 
or call us at once for booklet that tells you how to offer 
it for sale. Booklet reveals every step, also gives current 
royalty rates manufacturers are paying, present markets, 
and outlines our service and modest fee. Call toll free 
800-537-1133, ext. 72, ог write Kessler Sales 
Corporation, Dept. 72, Fremont, Ohio 43420 


TO ENJOY 
THE UNIQUE 


If you remember savoring and lingering over a fan- 
tastically mild and flavorful Cuban leaf cigar in the 
days before the Cuban embargo, you will be in- 
terested in this offer — and the story behind it! 

When the Cuban embargo hit, we and other small 
manufacturers of fine custom-made cigars faced 
ruin. Our very existence depended on maintaining 
the same incomparable quality we had staked our 
reputation on. 

The solution was pure cloak-and-dagger. One 
dark night a few years ago a group of daring Cuban 
expatriates put to sea carrying a precious cargo of 
Cuban tobacco seeds. After running a gauntlet of 
Cuban gunboats they finally reached their destina- 
tion — Honduras. Here under almost identical con- 
ditions of climate and soil, this prime tobacco 
flourishes to this day, far from its native land. This 
is the tobacco we use to make our superbly mild and 
flavorable cigars — cigars an expert can't tell from 
Havana, 


MY OFFER TO CIGAR LOVERS 


I will send you postpaid a variety of 50 factory fresh 
cigars. Smoke one or a.half-dozen with my com- 
pliments. If these cigars aren't all you expect and a 
great deal more, return the remainder by parcel post 
within 30 days and I'll refund your money. No 
questions asked. Your delivered cost is only $10.90 
for 50 Factory-Fresh Cuban Seed Leaf Cigars. 


CREDIT CARD HOLDERS CALL 


YOU DON'T NEED 
CASTRO'S 
PERMISSION 


HAVANA FLAVOR. 


B city 


mw mm ин иа ти ин иенен мү | 
To order, fill in and mail coupon to 


THOMPSON CIGAR CO. ! 


200 N. Edison Ave., Dept. A544, nite dd Tampa, Fl. 33601 
0.K., TOM! Ship me the Victor паге under your 
money-back guarantee for only $1 
Make Mine with This Wrapper: 
[ Candela (Lt. Green) Natural (Med. Brown) 
CO Check for $10.90 enclosed (Fla. residents add 
4% sales " 
O Charge $10.90 to my 
[] Visa 
[] American Express 


П Master Charge 
О Diners Club 


Credit Card No. (Print all digits) 


Master Charge Also Enter _ EXP. DATE 
4 Digits Below Your Acct. No. 
name 
street 
Е state zip 


(OFFER GOOD IN U.S. ONLY) 


TOLL FREE 800-237-2559 


IN FLORIDA CALL: 800-282-0646 


Finally, a sports car that expresses your individuality, your values. 
The MiGi IL An elegant, authentically detailed replica ofthe classic 
1952 MG-TD. 

Own a sports car custom-built for you. Or take pride in assembling 
it yourself. The MiGi II is a complete package designed for easy 
conversion of the dependable Volkswagen Beetle. The lightweight 
body made of steel-reinforced fiberglass insures years of carefree 
beauty with no depreciating rust. You'll enjoy improved gas 
mileage and performance. All from Fiberfab. the world's oldest and 
largest component sports car manufacturer. 

The MiGi II unites classic design, mechanical simplicity and 
economical operation in a car that will never be out of date. Redis- 
cover the legendary excitement of sports car driving: the MiGi II. 


Send the coupon today. Or call TOLL FREE now for complete 


um чї me m x Ee ыш їп Шш 


ии из ив аш кв кш ша пш шш шш шш иш шн шш иш иш пш шы -—— шш ——— m иш иш m иш шш =з аш кш иш V m иш иш 
1000 Turners Gross Road South PS.2 
Minneapolis. MN 55416 

CALL TOLL FREE: 800-328-5671 

O Enclosed is $2 for MiGi II color brochure. 


FIBERFAB | [1 Enclosed is $15 for color brochure and assembly manual. 
Name = Age 

Street 

City State, — ZIP 

Phone: | 

Home ( ]: Bus. ( ) 


Charge the above material to my O VISA I Master Charge account. 
Card Number 


Expiration Date 


SHOP TALK 


By AL LEES 


How negative are ionizers? 


Hardly a mail arrives here without at least 
one letter asking me about negative-ion 
generators. Many readers rightly point 
out that since past issues of PS have car- 
ried many ads for these devices, an edito- 
rial comment on them is overdue. 

I'd hoped to couple a report on various 
air cleaners to our articles on combating 
indoor pollution in last October's issue. 
But, frankly, we couldn't uncover suffi- 
cient hard evidence of their effectiveness 
to warrant it. 

To many experts, the recent surge in 
sales for these gadgets merely heralds the 
return of a fad. On the other hand, a num- 
ber of hospital burn units keep ionizers 
plugged in to clear dust and bacteria from 
the air (to lessen risk of infection). Since 
FDA prohibitions won't let manufacturers 
make medical claims not backed by 
research (of which there is very little, due 
to lack of funding), most ads speak vague- 
ly of "that refreshed feeling you get after a 
thunderstorm or near a waterfall." With 
sales reaching $10 million last year, man- 
ufacturers are not about to risk the crack- 
down on advertising claims that punc- 
tured the previous boom in the '60's. 

But even the skeptics have to admit 
these things knock particulates out of the 
air—as | can vouch, on the basis of a year's 
test of an Energaire unit in my office here. 
This is a windowless interior space, with 
air supplied through a ceiling duct. | don't 
permit smoking. Yet the end of the office 
where the unit stands on a counter has 
become filthy. Adjacent walls are black 
with a fine soot. This is dramatic proof 
that the unit functions as an air cleaner. 

Now, while I'd rather have that black 
coating on my walls than іп my lungs, I'd 
say any ionizer presents a special prob- 
lem: If you place it near drapes, uphol- 
stery, or nonscrubbable wallpaper, you're 
inviting cleaning problems. The best idea 


would be to prepare a special corner for it 
with plastic-laminate surfaces, which are 
easily wiped clean. 


The kit king branches out 


Biggest recent news for home workshop- 
persisthe announcement by the packager 
of Heathkits that fine furniture has just 
been added to the catalog. As a starter, 
Heath has selected 13 pieces ranging from 
a turned-spindle tripod plant stand in 
mahogany (assembly time: three hours; 
kit price: $70) to a massive roll-top desk in 
oak (assembly: up to 100 hours; price: 
$995) and including the two projects 
below. The butler's table is shown just as 
you'd unpack it (assembly: a weekend; 
price: $250), and there's a family of five 
glass-and-brass tables (the racetrack oval 
shown sells for $595; there are also lamp, 
console, and other versions—assembly 
time: two hours for each). 

I'm impressed with the components I've 
seen for these kits. No quality corners 
have been cut. And everything you'd need 
for assembly is provided, even down to 
nut drivers and drill bits. Best of all, 
Heath's 50 years of experience in prepar- 
ing easy-to-follow instructions is happily 
evident in the manuals and assembly 
sheets. (Heath has even developed goof- 
proof finishing pastes that are available as 
options.) 

As with the electronic appliances Heath 
has been known for, these furniture kits 
will be sold by catalog and by Heath Craft 
Centers in major cities. For a free catalog 
with color photos of all 13 pieces, write 
Heath Co., Dept. 424-015, Benton Harbor, 
Mich. 49022. 


Small world of winners 


Next month's colorful portfolio of winning 
projects officially ends our FRP contest, 
but | can't resist jumping the gun with an 


item about the Grand Prize winner. 

A couple of weeks ago, | flew back from 
the judging (at the Los Angeles headquar- 
ters of Filon Corp., a major maker of fiber- 
glass-reinforced plastic panels) and set to 
work arranging for elegant photos of the 
10 winning projects you'll see in our 
March issue. The Grand Prize had been 
won by Gary Kerr of San Diego, so | 
phoned an excellent photographer l'd 
worked with in that city and asked him if 
he'd get us a professional shot of Mr. Kerr 
and his winning project. 

The photographer visited Kerr's home, 
took a batch of color slides, and sent them 
along with this note: 

"As | was setting up my camera in his 
back yard, | noticed a handsome set of 
bent-plywood lawn chairs that looked 
awfully familiar. When | asked Kerr about 
them, he told me he'd also won the Grand 
Prize in POPULAR SciENCE's recent Plywood 
Project Contest!" 

| grabbed my August '80 issue, flipped 
to the announcement of those winners, 
and—sure enough—Gary A. Kerr was 
listed as the winning designer. We'd had 
no need to send a photographer for the 
shot of the chairs, since American Ply- 
wood Assn. had rebuilt the pair (from Mr. 
Kerr's instructions) and had photo- 
graphed them for us in Tacoma. 

So, double congratulations to Mr. Kerr, 
whose design work has now been hon- 
ored by two separate judging panels with 
only one member in common-me. Mr. 
Kerr is an architectural student at San 
Diego Mesa Junior College and obviously 
has a knack for winning contests. We 
wonder if he's busy, right now, putting 
finishing touches on his plywood entry for 
this year's contest (rules on page 152 in 
this issue; entry deadline is March 2). 

And speaking of FRP, we've just 
received a new bulletin from another 
FRP manufacturer—Lasco Industries—that 
claims there's no discoloration or loss in 
light transmission of FRP panels exposed 
to weather—/f the panels are properly 
coated during manufacture. Tests show, 
however (says this report), that only Du 
Pont's Tedlar polyvinyl fluoride film—not 
gel-coating—achieves this resistance. A 
gel-coated panel had yellowed after two 
years' exposure and lost nearly one-fifth 
of its original light transmission after four 
years. You may be interested in this report 
if you're using FRP for glazing a green- 
house or a solar collector. For a free copy, 
write Lasco Industries, 3255 E. Miraloma 
Ave., Anaheim, Calif. 92806. 


THE ONLY TOOLS YOU NEED TO 
HOOK UP A PEERLESS 
O-IT-YOURSELF FAUCET. 


Take the high cost of plumbing into your own two hands. 
Because with a Peerless, it's easy to be handy. | 


I. All you doi is insert the — the 2. Secure it with a quick twist of the 3. Push supply tubes into хан -con- 
deck.. wrist.. nectors, tighten the coupling nuts. All 
by hand. Everything is in the package. 


Be sure to look for the 
Peerless Water Filter at your 
Peerless Faucet dealer. 


At helping you to be eh ү" Peerless i is peerless. cuoc NETS 


PEERLESS FAUCET COMPANY. A DIVISION OF MASCO CORPORATION OF INDIANA, 55 E. II] STREET, PO. BOX 40980, INDIANAPOLIS. INDIANA 46257 == Masco Corporation of Indiana, 


stack ‘em up 
neatly in this 


stereo 
tower 


Your components look Seay CR 
as good as they sound— — 
in a unit you make yourself 


By CARL W. SPENCER 


The latest piece of gear your hi-fi store 
wants to sell you doesn’t make a 
sound. It’s a rack that enables you to 
stack stereo components in a storage ЛИТ i 
unit. You save lots of space in your in 
listening room, cables don’t show, and 
controls are easier to see and use. The 
drawback: you must already own 
rack-mountable stereo gear. 

But there’s a way to get the same 
effect with standard shelf-type compo- 
nents—build your own stereo tower. 
The one shown here is made from fur- 
niture-quality oak-veneer plywood. 
Price: $165 and a few hours of your 
time. 

Naturally, my stereo tower may dif- 
fer from yours. Cutouts will vary, 
depending on the equipment you own, 
and even the overall design may be 
changed to conform with your style of 
furniture. But the basics of building 
your own unit are all here, and each 
deserves special attention. 

Equipment placement. Ideally, com- 
ponents with meters should be placed 
at or slightly below eye level for easy 
viewing. Power amplifiers and other 
heat producers should be located 
toward the top. Other gear should be 
placed with an eye to operating and 
adjustment requirements. Equalizers, 
for example, can be near the bottom 
(once set, you forget them), and turn- 
tables should be near waist height for 
easy use. 
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Continued 


All components are within reach; tapes 
and records are within sight. Oak veneer 
gives cabinet a professional appearance. 


EQUIPMENT AND . 
TRAINING NO OTHER 
SCHOOL CAN MATCH! 


И | EXCLUSIVE! TRAIN WITH 
| | THE NEW H89 NTS/ 
HEATH ALL-IN-ONE 
MICROCOMPUTER! 

NTS's Master Course in 

Microcomputers now 

includes this remarkable 

new desk-top computer. 


Explore micro- | Gee 
computers, digital | lees 
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|» do most desk models), two 

i Z80 microprocessors, 16K 
J RAM expandable to 48K, 
professional keyboard. 


Digital Multimeter 


The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. 


Of course if your interests lie in other Our new full color catalog shows you 


areas of electronics, NTS has many pro- | к what each course covers, and identifies 
grams to choose from. And they include the Besides the latest in microcomputers, every unit of equipment included. Send for it 
widest array of solid-state and digital students may work with the NTS/HEATH today and discover for yourself the many 
equipment ever offered by any home- digital color TV (25" diagonal with optional advantages of NTS electronics training, and 
study school. programming capabilities), digital test how you can benefit. 


equipment, an NTS/Heath 2-Meter 

FM transceiver, plus much more field-type 
equipment to make your training exciting 
and relevant. 


Each NTS program uses step-by-step udi O a 
lessons and manuals to guide you through тиннин илал 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of AN CALL. 
training is one of the many reasons students APPROVED FOR 
quickly acquire practical know-how. VETERAN TRAINING 


NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Dept. 202-011 
Los Angeles, California 90037 


Simulated TV Reception 


Please rush FREE color catalog on course checked below 
О MicroComputers/MicroProcessors [O Auto Mechanics 


L] Communications Electronics O Air Conditioning 
Г] Digital Electronics О Home Appliances 
О Industrial Technology О Color TV Servicing 
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О Check if interested in С.І. information. 
O Check if interested ONLY in classroom training in Los Angeles. | 


Stereo tower 
[Continued] 


Equipment mounting. This, of 
course, depends on your gear. In gen- 
eral, though, the tighter the front- 
panel cutout around the box, the neat- 
er the appearance and the better the 
seal—keeping inside dust to a mini- 
mum. To allow for future changes, use 
screws to hold the front panel in 
place. 

Concealed wiring. False backs (such 
as behind my open turntable area) 
nicely hide component wiring. The 
one-inch air space helps to ventilate 
the tower, and double shear bracing 
gives it additional strength. 

Lighting. Use standard incandes- 
cent lights; fluorescent fixtures emit 
radio frequencies that can interfere 


REEL-TO-REEL 
RECORDER 


CASSETTES 
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with your equipment. China-cabinet 
fixtures work well, but night-light 
sockets are cheaper and easier to find. 
If the lights are too bright, wire them 
in series (like Christmas-tree lights). 
Use only two bulbs per circuit. The 
lights-along with the other compo- 
nents—are plugged into the AC socket 
on the amplifier. 

Ventilation. The life of your equip- 
ment is at stake. Be sure there is ade- 
quate ventilation for each component. 
Brackets and shelving within the 
compartments must be cut out or per- 
forated under the vented portions of 
the equipment chassis. If the temper- 
ature ofthe compartment consistently 
runs 10 degrees above room tempera- 
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MUSIC-CENTER CABINET 
ASSEMBLY DETAILS 


False backs let air and cables pass 
through all sections of tower. Rear cut- 
out is for external wiring. Measure 


b" سے‎ т " p 
~ سے‎ д" 
" ae 
t ЕЕ. = 
components carefully for proper 


front-cutout sizes. Use night lights for 
indirect lighting where necessary. 


ture, try more rear holes or install a 
small fan. (Small, quiet fans designed 
for this purpose are available in many 
hi-fi stores.) 

Storage. Records must be stored 
vertically to prevent warping. Placed 
at the bottom of the tower, they 
remain cool, and their weight helps 
stabilize the unit. Cassette and reel- 


_ to-reel tapes may be in any position— 


as long as you can easily read the 
labels. 


Construction notes 

Edge all shelves and dividers by 
gluing and nailing '4-in. hardwood- 
strip shelf edges. Use %-in. mounting 
cleats on rear edges of false backs. 

Drill several one-in.-dia. vent holes 
in back, and cut a 12-in.-square hole 
for external wires (antenna, AC pow- 
er, speaker leads, etc.). 

Assemble toe kicks and side cleats 
into the subassembly frame as shown. 
Center, glue, and nail to the underside 
of the bottom shelf. Pre-drill shelf 
cleats for future mounting, then glue 
and nail each to its respective shelf. 

À record stop-block is set 14 inches 
back from the front edge of the bottom 
shelf. (This keeps record jackets from 
sliding back into the cabinet, out of 
reach.) 

Both end panels are cut at once; 
securely tape them together with good | 
faces in. Carefully lay out tapers and 
2¥2-inch radii. Cut tapers on a table 
saw, radii with a scroll saw. Be sure 
all edges are perfectly square to the 
front face; otherwise, veneer edging 
will not line up properly. If out of 
square, sand with a belt sander. Sepa- 
rate panels and glue veneer strips to 
the top and front edges using contact 
cement. After bonding, rub the edges 
with a wood block to ensure complete 
adhesion. Use tape to support the crit- 
ical places around the radii and let set 
overnight. Sand flush with end pan- 
els. 

Glue and nail cassette dividers into 
dadoes in top shelf. 

Fill and sand all nail holes. Sand all 
subassemblies (220 paper is best), 
apply stain, and let dry overnight. 
Spray or brush on several coats of Deft 
lacquer, rubbing down each coat with 
0000 steel wool before applying the 
next. Don't rub the finish coat. Ш 


COMPONENTS USED IN TOWER 


Kenwood KR-5010 receiver, Kenwood KD-3100 turnta- 
a Teac A-55ORX cassette deck, Teac X-7H reel-to- 


The author owns Presidential Industries (9710 Aning 
ton Ave., Riverside CA 92516), а cabinet shop special 
ing in custom hi-fi pon rg He desi gned th 
exclusively for PS readers 


FREE ELECTRICITY 


START GENERATING YOUR OWN POWER 
FROM RENEWABLE ENERGY SOURCES 
BUY THIS GENERATOR — GET FREE PLANS 


THE AMAZING TC25G PERMANENT 
MAGNET LOW-RPM DC GENERATOR 


SO SENSITIVE that it acts like a selsyn when connected 
to a small dc motor! Turn the TC25G generator shaft with 
your fingers and the motor rotates by the same amount 
— in either direction! 


SO EFFICIENT that it can produce 12 volts at under 400 
rpm! 

SO POWERFUL that it can deliver over 6 amperes into a 
short circuit! 

How did such an unusual generator get built? Here is the 
story: 

The TC25G began as one of many components, of a uni- 
que low-cost wind generator — the TC25 Helius Rotor. It 
was during the development of this new rotor that our 
engineers discovered there was no inexpensive. low rpm 
generator to be found anywhere, that was suitable for 
small windpower converters — or, for that matter, for 
water wheels, pedal power, solar engines, fuel powered 
generators, or any other small energy needs. 


It was tempting at the time to turn to "small" automotive 
alternators — which need several thousand rpm to 
generate the kind of voltage we wanted. They are large. 
heavy and also require an efficiency-killing step-up pulley 
to achieve the necessary rpm to generate power from a 
small water wheel or windmill. 


Meanwhile, the price of oil and other fuels was just star- 
ting to skyrocket. Many energy-conscious people had 
made up their minds not to take these price hikes lying 
down. More and more people were thinking seriously of 
switching to free renewable energy sources — solar. 
wind, water — simply because it had begun to make good 
economic sense. Needing to produce exactly the right 
product for the growing boom in home-sized alternate 
energy products, Therma» engineers started from 
scratch to design the perfect small generator. It had to be 
inexpensive, light, and operate efficiently at low rpm 
(which no other small generator could do). 


The result was the TC25G permanent-magnet dc 
generator — which may be exactly the generator you've 
been looking for, if you ever tried to build a small water 
wheel or windmill. 

Later, at the Energy Lifestyle Show, visitors who tried our 
demonstration generator were so amazed by its sensitivi- 
ty that some even looked underneath to see if there was a 
trick to it! Many energy buffs bought generators on the 
spot. 

At first, Thermax sales personnel were surprised that so 
many customers were attracted by the generator alone 
and didn't want to buy the whole windmill kit, Even 
without advertising, inquiries kept coming from do-it- 
yourself energy enthusiasts who really wanted to build 
their own power systems, not Thermax's or anyone 
else's. 


So.here you are — the ideal small dc generator, with 
plans (if you need them) to build several different re- 
newable energy converters. Now you can start gener- 
ating your own free, natural energy! 


THERMAX CORPORATION 


RENEWABLE ENERGY PRODUCTS 
2641 NORTH MAIN STREET 
WALNUT CREEK, CALIFORNIA 94596 


SPECIFICATIONS: TC25G GENERATOR 


Two-pole permanent magnet dc generator. 

Ten-slot armature wound with 0.4 mm (26 AWG) wire. 
Internal resistance 7 ohms; heavy-duty long-life brushes. 
Mounts by two 10-32 studs at shaft end of case. 


New! Steel flux augmentation ring now supplied with each 
generator. 


Dimensions: 
Case length 4-78 Inch (124 тт) 
Case diameter 3-1/2 inch (88 mm) 
Shaft diameter S/16inch (7.94 mm) 
Weight 4 Ib. (1.8 kg) 
Electrical Performance 


Rated for 12 volts dc, will generate 6, 12. 24 or 32 volts | 


with appropriate voltage regulator. 


REVOLUTIONS PER SECONO 


FREE PLANS AND USER'S GUIDE 


Order your TC25G now and receive, free with your gener- 
ator, a complete applications guide: all you need to know 
about wiring, voltage regulators, batteries, inverters to 
step up to 110 volts ac, as well as plans for building one 
o e dese. energy producers: 

TP ашшы A. WIND POWER The TC25G is 
already standard equipment in 
Helius rotor kits. You can build 
your own wind generator from 
plans furnished. (Plan P1) 

WATER POWER If water power is 
available you can build your own 
small hydroelectric generating sta- 
tion. (Plan P6) 

PEDAL POWER Convert an old 
bicycle to generate power: pedal 
your television set! (Plan P11) 


BEGIN YOUR ENERGY INDEPENDENCE TODAY! 


SPECIAL OFFER 


YES send me _TC25G generators and plans now 
for only $69 each (two for $130), plus $4 each for 
shipping and handling in CONTINENTAL USA. Cali- 
fornia residents, add 6% tax. 


C] My money order or check is enclosed. 


My choice of free plans is: (Check one for each 
generator ordered) 


| Û P1 Wind power 
[.] P11 Pedal power 
, NAME 

PHONE 


STREET 


HELIUS TC25K 
WINDPOWER CONVERTER 


C] P6 Water power 


STATE —— — 2۴ 


THERMAX CORPORATION 
2641 NORTH MAIN STREET, DEPT. PS 5 
WALNUT CREEK, CALIFORNIA 94596 


INSTANT ORDER DESK 
(Credit card customers only) 
CALL TOLL-FREE 800-227-1617, ASK FOR EXTENSION 211. 
(In California call 800-772-3545 — Ext. 211) | 
In Canada call613-678-3322 
NOTE: Our order desk cannot answer inquiries. | 


| Satisfaction guaranteed: if you are not completely | 
| satisfied with your TC25G ила. return it to 
Thermax within ten days receipt for a prompt 


Leone, 


‚ -— —— 


sires IM 
отт SUNGLASSES 
T FACTORY PRICES 


| „А pair features: Impact resistant 


lenses * Handcrafted * Polished glass 
lenses * Hardened metal frames * No 
non-sense guarantee. | 
FREE —limited time only — deluxe velour 
lined case with each pair of glasses 
ordered (a $3.00 value). Credit cards 
accepted. Dealer inquiries invited. 
NOTICE: Don't be fooled by cheap 


| imitations. These glasses are made 


exclusively for U.S. Optics. To make 
sure you get the best, order now and if 
not completely satisfied return for 
refund within 30 days. 


World Famoua Pilot'a Glasses 
These precision flight glasses are now 
available to the public for only $7.95. Il you 
could buy them elsewhere, they'd 
probably cost you over $20.00. #20P 
available in gold or silver frame. A $20.00 
value only $7.95. Two pairs for $14.00. 


Aviator Teardrop Flight Glasses 
Flexible cable temples. #30A gold frame 
only. A $30.00 value only $9.95. 

2 pairs lor $18.00. 


Professional Driving & Shooting Glasses 
Wide angle amber lens brightens visibility. 
#30D gold frame only. A $30.00 value 
only $14.95. 2 paris for $28.00. 


| To order send check or money order to U.S. се, 
E * 50324. 


49, P.O. Box 14206, Atlanta, Georgia 
Credit card customers please fill in card # and Exp. date 


QUANTITY | MODEL *| GOLD | SILVER | PRICE 
20P | | 


|| 


АЛО 
MAINTENANCE 


You can do the work 
yourself—and have safer, 
more comfortable driving 


By RAY HILL 
DRAWINGS BY RAY PIOCH 


Does your car sway like a ship on the 
high seas when you round a corner? 
Does it bounce up and down like a yo- 
yo when crossing railroad tracks? If 
so, it may be suffering from tired 
shock absorbers. 

Bad shocks should be replaced. Not 
only can ride comfort deteriorate, but 
braking and handling can be seriously 
affected too. Fortunately, shock in- 
spection and replacement are jobs you 
can do. 


Inspection 


Look at the mounting bushings and 
connections at both ends of each 
shock. Bolts should be tight. Rubber 
bushings should not be broken, loose, 
chipped, or missing. 

Check for leakage where the shock 
shaft goes into the shock body. If 
sheathing covers the shaft, but the 
body of the shock is damp, it’s proba- 
bly leaking. That’s bad. If the shock 
loses all its fluid, it'll no longer have 
any damping (see diagram at right). 

Try the bounce test. With the car 
parked on a level, hard surface, stand 
at each corner of the vehicle in turn 
and repeatedly push down on it until 
it's bouncing up and down vigorously. 
Push down and release. If it bounces 
more than about 1:2 times, the damp- 
ing on that shock is probably bad. 

If you have any doubt about a 
shock's condition after performing 
these tests, there is one sure check. 
Disconnect the bottom of the shock 
from the vehicle. Pull the shock until 


Inspecting and 


replacing your car's 


shock 


absorbers 


it is fully extended. Then, with short 
up-and-down strokes, gradually move 
the bottom of the shock upward until 
it is fully compressed. If there is any 
place along the way where there is no 
resistance to movement, the shock is 
in bad condition and must be re- 
placed. 

Sometimes the shock's location on 
the car may not permit this test to be 
performed with the top of the shock 
still attached to the vehicle. In this 
case remove the shock from the car, 
and hold one end in a vise. 

If all four shocks have experienced 
high mileage and one shock is bad, all 
four should be replaced. If the other 
three aren't already bad, they soon 
will be. 

What is high mileage for shocks? "Tt 
varies," says Steve Mercaldo, profes- 
sional mechanic and PS consultant. 
"But for original-equipment shocks, 
25,000 miles is an average life 
span." 

In the case of a bad shock with low 
mileage, it may not be necessary to 
replace all four. For example, if your 
shocks have 5,000 miles on them and 
one goes bad, all four don't need 
replacement. But don't replace just 
that one bad shock. Shocks should be 
replaced in pairs at least. A new left- 
front shock should be accompanied by 
a new right-front shock. The same 
goes for the rear. 


Which shocks should you buy? 


"Replacement shocks that are the 
same as original-equipment shocks 
are okay," Mercaldo says. "But heavy- 
duty shocks give a little better ride. 
And they last longer. If your car is old 
and starting to sag a little, use air 
shocks or shocks with helper 
springs." 

If spring sag is severe—one corner of 


A shock absorber does its job of damping 
out excessive up-and-down oscillations of 
the car body by means of hydraulic fluid 
and complicated valving inside the shock 
body. This simplified drawing shows how 
it works. When the shock is on the 
rebound stroke, the shock piston and rod 
move up. Fluid flows from chamber A to 
chamber B. The rate of flow, which deter- 
mines the amount of rebound damping, is 
controlled by the rebound valve. As the 
piston continues to move up, fluid from 
the shock reservoir flows into chamber B 
to fill the space left empty by the upward- 
moving piston. When the shock is on the 
compression stroke, the piston moves 
down. Fluid flows from chamber B to 
chamber A through the piston intake 
valve. Excess fluid flows through the base 
valve into the reservoir. Bad valving or 
loss of fluid can decrease or eliminate the 
damping action. When this happens, the 
shocks are no longer doing their job prop- 
erly and should be replaced. | 


the car is sagging down several 
inches, for example—even new shocks 
with helper springs won’t solve the 
problem. Replace the bad spring, 
along with its companion spring for 
the wheel on the other side. Springs 
should be replaced in pairs, just as 
with shocks. 

Cars that use torsion bars instead of 
springs usually don't require torsion- 
bar replacement to cure a sagging con- 
dition. The torsion bar can be adjusted 
(according to shop-manual instruc- 
tions) to level the car again. 

If you frequently carry heavy loads 
in your car or van, and a sagging rear 
is the result, another type of shock 
that can work well is the Self-Level- 
er—built by Maremont and sold by 
Sears. When a heavy load (or spring 
sag) lowers suspension height, the 
shocks hydraulically convert the vehi- 
cle's up-and-down motion into a force 
capable of lifting up to 1,000 pounds 
per pair. The shocks work indepen- 
dently so if one spring sags a little 
lower than the other, it is automati- 
cally compensated for. 

Continued 


Special tool can make removal of the 
front-shock top nut easier. Part A fits over 
the top of the shock shaft to keep it from 
turning. Part B fits over shaft nut, and is 
turned with a wrench. 


AL 


Top mounting nut sometimes cannot be 
removed. If you use a cold chisel to 
remove the nut, chisel from the side (A) or 
from the top (B). To make the job easier, 
chisel in the middle of a flat where the nut 
is narrowest. 


K 


for the LAST TIME! 


Exciting new roofing beauty. 
Embossed aluminum shingles. 
Available in 8 colors. 


* IDEAL FOR BOTH NEW HOMES AND REROOFING! 

* ENERGY SAVING — REFLECTS 80% OF RADIANT HEAT! 
* SHEDS SNOW LIKE NO OTHER ROOF CAN! 

e LIGHTWEIGHT —46 LBS. PER SQUARE! 

* WIND RESISTANT UP TO 150 MPH! 

* PROVEN EXTREMELY HAIL RESISTANT! 


* HUD/FHA ACCEPTED! 


e UL APPROVED! 


* 50 YEAR LIMITED, TRANSFERABLE WARRANTY! 


The rugged protection of aluminum... 
The Reinke Shake is made to last, protect 
and beautify for years to come! Unlike 
asphalt and wood, Reinke Shakes will not 
rot, burn or warp; will not split, crack or 
curl from summer heat or winter cold. 
Holds tight in winds of 150 mph. 


Protects against fire, hail and heat loss. . . 
Our aluminum, corrugated shake protects 
home or buildings against fire producing 
air-borne sparks and provides rigidity 
against damaging hail. Helps reduce air 
conditioning/heating costs in comparison 
to other roofing materials. 


SAVE-BUY FACTORY-DIRECT! 


5% discount on Factory Orders shipped prior to July 1, 1981. 
Embossed Aluminum Shingles: Colors — Tile red, brown, 
white, It. gray, dk. gray, lt. green, tan, ро!а................. $99.10 Sq.* 


Natural (unpainted)................ 
*Plus Nebraska sales tax where applicable. 
Color-matched Nails & Valley; 18 inch-wide felt—EXTRA 


Р 205903919500002:960:60 за." 


Beautiful and long lasting...The em- 
bossed surface and textured ridges of the 
Reinke Shake create shadow lines, rich 
character and added sophistication to any 
home or building—be it old or new. 
DO-IT-YOURSELF 

You can easily install Reinke Shakes 
on most types of roofs. Your neighbor will 
average putting on a new roof every 12 to 
20 years. . . now that’s alot of work anda 


pinch on the budget too. With a Reinke 


Aluminum Shake roof, you get a weather- 
tight, long-life roof as attractive as it is 
economical! 


(Sq. equals 100 sq. ft.) 


ALL PRICES ARE F.O.B. FACTORY 
Prices & specifications subject to change without notice. 


REINKE SHAKES | 


A Product of Reinke Manufacturing Co., Inc. 
Telephone Area Code 402/365-7251 
Dept. PS-281 • 4th and Bryson * Deshler, Nebraska 68340 


Shock absorbers 
[Continued] 


I put them on the back of my Dodge 
B200 RV, which was suffering from a 
drooping rear; they raised the rear 
about two inches. That was 35,000 
miles ago, and they're still working. 


Removing shocks 


To remove the shocks, the car must 
be raised enough so you can get under 
it. Use either ramps or jack stands. 

Either way, the weight of the car 
should still be supported by the car's 
springs. Otherwise, you could be 
injured when the shock is removed 
and the spring extends fully. 

When using ramps there's no prob- 
lem. With the wheels on ramps, the 
springs are still supporting the car. 
They can't extend when the shocks are 
removed. But with jack stands under 
the frame, the springs can extend 
when the shocks are removed. To pre- 
vent this, place the jack stands under 
the axles or the lower control arms. 

Ramps or jack stands should be used 
only on a hard, level surface, never on 
soft, wet earth: If they should sink, 
the car could fall. 

. With the car properly lifted, you're 
ready to go. Let's do the rear shocks 
first since they're the easiest. 

First, look for any rubber grommets 
and washers at either end of each 
shock, noting their location. Loosen 
the mounting fasteners, and remove 
the shocks. 

Expand or compress each new shock 
as necessary so its mounting holes 
will fit over the mounting studs or bolt 
holes. Put the shock in place, put new 
grommets or washers in the same 
position as the old ones, and tighten 
the mounting bolts or nuts. 

Check the clearance of each shock. 
Make sure it's not hitting the exhaust 
system or brake lines. This is especial- 
ly important if the replacement 
shocks are bigger around than the 


A nut splitter can sometimes be used to 


remove a corroded top nut. Wear safety , 


glasses when using a nut splitter. 


original shocks, as can be the case 
with air shocks and those with helper 
springs. 

Remember, the car moves up and 
down when it's in motion. So you need 
adequate clearance between the shock 
and adjacent items throughout the 
shock's range of motion, not just in its 
present position. 

Though front shocks are usually 
harder to remove and replace than 
rear ones, it's not too hard for an ama- 
teur—if it's done properly. 

The first step: Note the location of 
any grommets and washers at the top 
and bottom of each shock. As with the 
rear shocks, you must put the new 
grommets and washers in the same 
positions as the old ones. 

Remove the fastener that holds the 
bottom of the shock. This usually is no 
problem—unless it has a mounting 
similar to the one at the top. 

Before you can remove the top 
mounting nut, you must find it. On 
some cars access is easy. On others 
you may have to remove an access cov- 
er from the fender well. 

Often the top nut can be reached 
from both the engine compartment 
and under the fender. Use the route 
providing the best access. 


Bottom of front shock is often mounted 
as shown. After top mounting nut is off, 
removing two bottom boits lets you 
remove the shock absorber from the car. 
Hole in lower contro! arm allows removal 
of front shock on some cars. On others, 
the car body must be elevated to allow 


room to slip the shock absorber out. 


Spray penetrating oil liberally on 
the top mounting-shaft threads and 
nut. Clean the threads with a wire 
brush. Spray on more oil, then remove 
the hold-down nut from the shaft. 

Hold the top of the shaft with either 
locking pliers, such as Vise Grips, or a 
shock-shaft holding tool (available at 
auto-parts stores). 

Sometimes the shock shaft is too 
corroded to permit removal of the 
hold-down nut. In this case: 

® Hacksaw the shaft off—if there's 
enough room. (Often there won't be.) 

® Cut off the nut, using a cold chis- 
el and a ball-peen hammer— and wear 
safety glasses. 

€ Use a nut splitter (available in 
auto-parts stores). 

€ Cut off the nut with a torch. 
Unless you're skilled in the use of oxy- 
acetylene equipment, this method 
should be left to a professional. 

On some cars you may be able to 
remove the front shock by slipping it 
out of the hole in the lower control 
arm. On others—many Chrysler cars, 
for example—you may have to raise 
the car body to get enough clearance 
between the frame and lower control 
arm to remove the shock. 

Install the new shock, and tighten 
the top mounting nut first. Be sure 
any new grommets or bushings are in 
the same position as the old ones. 

Don't overtighten the tbp mounting 
nut. This is a mistake many novices 
make. They think the rubber dough- 
nut bushings should be flattened out. 
Not so. Tighten the mounting nut only 
until the top rubber doughnut is 
pressed out to the width of the metal 
retaining washer on top of the dough- 
nut. 

The rubber doughnuts are there to 
allow the shock some pivoting move- 
ment as the control arm moves up and 
down. Overtightening the shock shaft 


rubber bushing is compressed to the 
width of the metal retaining washer. 


restricts this movement and can bind 
the shock shaft; putting extra stress 
on seals and other internal parts. 
Result: The shock will wear out faster 
than it ordinarily would. (If the shock 
is equipped with a lock nut, put the 
lock nut on and tighten it against the 
top mounting nut.) 

Tighten the bottom shock mount. 

Replace any access panels you may 
have removed to get at the top mount- 
ing nut—and you're done. 


MacPherson struts 


On many small cars, both American 
and foreign, the front wheels don't 
have a conventional shock. Front sus- 
pension is accomplished with a Mac- 
Pherson strut at each wheel. 

The MacPherson strut has advan- 
tages and drawbacks. On the plus 
side, it is compact and lightweight. 
The upper control arm is eliminated, 
which makes it ideal for small cars. 

On the minus side, the shock is part 
ofthe strut. This makes shock replace- 
ment more expensive. And on many 
cars, you can't adjust camber and cast- 
er. If one of these cars hits a hole and 
changes camber or caster, you must 
replace the entire strut assembly. 

There are two styles of MacPherson 
struts: those with a spring attached to 
the strut and those with a separate 
spring. Exact removal and reinstalla- 
tion procedures can vary slightly for 
different cars. You should have a shop 
manual for your car, and follow its 


Typical rear-shock attachment is shown. 
Mounting may vary among cars, but 
reaching the fasteners is usually easy. 


instructions exactly. Basically, how- 
ever, the drill goes like this: 

Strut with attached spring. You can- 
not replace the strut cartridge (which 
is the equivalent of a shock absorber) 
in this type of strut yourself, You need 
a special tool to compress the strut 
spring before you can remove and 
replace the cartridge. You can, howev- 
er, remove the entire strut and take it 
to a garage to have the cartridge 
replaced. This eliminates some of the 
labor cost. 

To remove the strut, jack the car up 
and support it with a jack stand under 
the frame. The wheel must be off the 
ground and extended to its fullest 
travel. That’s important. 

Place a hydraulic or scissor jack 
under the lower control arm so that it 
almost touches the lower control arm. 
The jack will support the weight of the 
lower control arm with the strut off. 

Remove the wheel and the strut’s 
top mounting bolts (usually three). 
Inspect the bottom of the strut. With 
some cars you may have to disconnect 
the brake line, stabilizer bar, and 
strut rod (sometimes referred to as 
tension, or compression, rod). 

Remove the bottom mounting bolts 
(usually two). On some struts one of 
the bottom bolts will be the camber 
adjustment. Before loosening and re- 
moving it, mark the position of the 
eccentric it holds in place so it can be 
reinstalled in the same position. 

The lower control arm will now be 


MacPherson strut with the spring at- 
tached is shown at A; with this type, 
remove the strut and have a garage 
change the strut cartridge. Strut with 
spring mounted separately is shown at B. 
To remove strut with spring attached, 
support car by frame (C). To remove strut 
with spring separate, support car under 
the lower control arm (D). Use jack 
stands—not a jack—to support car weight. 


resting on the jack. Lower the control 
arm (by lowering the jack) until you 
can lift the strut assembly out. 

Take the struts to a garage to have 
the cartridges replaced, and reinstall 
the struts. Reinstallation is simply a 
reversal of the removal procedure. 

After the struts are reinstalled, 
have wheel alignment checked and 
adjusted if necessary. 

Strut with separate coil spring. With 
this type, the removal procedure dif- 
fers a little. 

Raise the car and support it with a 
jack stand under the lower control 
arm. Remove the wheel and upper and 
lower mounting bolts, then lift the 
strut out. As with the other type of 
strut, you may have to remove the 
brake line, stabilizer bar, and strut 
rod. But with this type, you may be 
able to remove the strut cartridge 
yourself. Sometimes an adjustable 
wrench will let you do the job. Some- 
times special tools are needed. Your 
shop manual will tell you. 

If special tools are needed and you 
can't borrow them, have a garage 
remove and replace the cartridge. 

Strut replacement is a reversal of 
the removal procedure. As with the 
other type of strut, have wheel align- 
ment checked after replacement. 

some small cars have MacPherson 
struts in the rear. Removal and 
replacement is similar to that of front 
struts. Follow shop-manual instruc- 
tions for exact procedures. 


Replaceable strut cartridge in one type of 
MacPherson strut is shown. Cartridge is 
secured by threaded retainer. 


PS readers talk back 


YOU CAN TAKE IT WITH YOU 


| Continued from page 4] 


go into the farm machinery, tilling and 
planting the fields, and harvesting the 
crop), we compute a net energy gain of 
seven to one. And for each unit of propane 
or natural gas used to cook and distill the 
corn, more than two units of liquid fuel are 
produced. 

If you really want to look at а bad energy 
situation, consider what the U.S. is doing 
with its corn now. We are exporting more 
than 10 bushels—containing 25 gallons of 
fuel ethanol—to get back one barrel of for- 
eign oil containing less than 20 gallons of 
gasoline. America could have refined sev- 
en billion gallons of ethanol from the corn 
it exported this year. Add to this 21% billion 
gallons from other exported grains, and 
you get 10 percent of U.S. liquid-fuel 
needs—without planting one more acre of 
corn or other grain or expending one Btu 
more energy. 

Alvin M. Mavis, President 
National Gasohol Commission 
Lincoln, Neb. 


C5 Telescope 


Tiger — 
750mm #/6 photo 


Quasar, quasar, burning bright 


The huge red shifts in the spectra of qua- 
sars may not translate to such fantastic 
distances as billions of light years [‘‘The 
Fate of the Universe," PS, Dec. '80]. Pho- 
tons emitted by galaxies billions of years 
ago might decay internally while in transit 
and therefore be refracted differently in 
our spectroscopes. 
W.T. Thomas Jr. 
Daytona, Fla. 


The so-called tired-light theory is one of 
several explanations advanced to place 
quasars at less mind-boggling distances. 
Most cosmologists, however, prefer to let 
their minds be boggled than to introduce 
a heretofore unknown law of physics. 


CB Telescope with 
| 35mm camera attached 


35mm photography 

IS as easy as adding 

your camera for exciting 

close-ups of your favorite subjects. 


Video holdout 


When are the various video manufactur- 
ers going to realize that people today can't 
afford to pay out hundreds of dollars for a 
machine that may be obsolete in a few 
years ["New-Generation VCR's,” PS, Nov. 
'B0]? 1, for one, am not going to buy any 
kind of video player until there is a stan- 
dard machine that can handle any type of 
software. 

Francis Pivar, New Kensington, Pa. 


ELESTRON telescopes and telephoto lenses are compact and 

lightweight. The modern Celestron design means you can 
take it anywhere and have it set up and operating in minutes. 
Under clear, dark, steady skies, the amount of detail seen through 
Valselion п teleseapes borders on the fabulous. As a daytime 

' telescope, see or photograph ships, planes, wild- 

life and people at incredible distances with com- 
plete clarity. Apertures available from 3-1/2" to 
14" priced from $295.00. Celestron also has a 
full line of binoculars of astronomical quality. 


Shedding some light 


In the September '80 article "Energy-Sav- — ^ 
ing Lighting," your calculations on energy 
saved by using fluorescents are perfectly 
plausible as well as informative. Regretta- 
bly, your conclusions about the overall 
effect are arguable. 

Residential lighting is used predomi- 
nantly after 5 p.m., and essentially ends 
between 11 p.m. and midnight. All this 
consumption occurs after many thou- 
sands of industries, stores, office build- 
ings, and small businesses have reduced 
power use or gone off line at 4-6 p.m. 
This peak daytime load had to be supplied 
by many boilers to turn the turbine gener- 
ators. And they all have to be kept hot 


Send $2.00 for 32-page full color 
catalog on how to select and use 
a Celestron telescope or telephoto lens. 
CB one-hand 
portability (DEALER INQUIRIES INVITED) 


Celestron 


CELESTRON INTERNATIONAL, 2835 Columbia St., Box 3578-PS Torrance, CA 90503, U.S.A. 
(213) 328-9560 


because they must go back on line at 7-8 
a.m. the next day. 
Thus the household use of fluorescents 


| will indeed save energy and temporarily 


E 
д 
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reduce household bills, but it will not save 
its thermal equivalent in Btu, barrels of oil, 
or dollars at your conversion rate. 

Only that small fraction of the incre- 
mental fuel above the no-load base for all 
the unloaded boilers in any power grid 
will be saved—and this is very small. Wit- 
ness the charges for street lighting. 

The peculiar paradox inherent in the 
time-use of power is that if 100 million 
households reduced their evening-light- 
ing load by any means, the final effect 
would be a higher base power cost for all. 

A.C. Kerschensteiner, Corning, N.Y. 


Pickproof garage opener 


The do-it-yourself electronic garage lock 
[PS, Nov. '80] is a great idea, but the 
inventor sure goofed on the installation. 
To defeat it, all you'd need is a screwdriv- 
er to remove the cover and short across 
the two switches. My solution: Drill 
through the cover, the box, and the 
garage wall, and use '4-in. stove bolts 
with double nuts inside the garage. 

Arol G. Edblad, Duluth, Minn. 


Power-plant vegetables 


. Your article on New England Power Co.'s 
` waste-heat demonstration greenhouse 


[PS, Oct. '80] was interesting, but we at 
Northern States Power in Minnesota pio- 
neered such research three years ago. 
Two ofthe three greenhouses at our Sher- 
burne County coal-fired power plant, 
which are heated by the plant's cooling 
water, are now leased to commercial 
operators—one growing roses, the other 


y lettuce, spinach, and tomatoes. The third 


greenhouse is used for an aquaculture 

experiment, in which warm water en- 
hances the growth of fish. 

Wayne Kaplan 

Northern States Power Co. 

Minneapolis, Minn. 


Tub tips 

In your article on hot tubs [PS, July '80], 
the authors chose a tub five ft. deep. A 
four-foot-deep tub is much more com- 
mon, because at this depth benches 
placed at normal chair height allow most 
adults to sit in the tub with water at shoul- 
der level. The extra foot of depth adds 25 
percent to the tub capacity, thereby re- 
quiring longer heating and filtering time. 
Also, your authors opted for a 250,000-Btu 


. heater and provided for no insulating cov- 


2i 


ers. With a redwood or other cover, heat 

loss can be minimized and a much smaller 
and less costly heater employed. 

Skip Lane, President, Barrel Builders 

St. Helena, Calif. 


Correction: ITT Decca Marine's current 


` Loran C receiver [PS, Aug. '80] is called 


the 1024. It replaces the 701 model 
described in the article. Gs) 


Send for free catalog — 
alllenses—allstyles. „= 
As low as $14.95 

complete. Your 

prescription, or 

your present lenses 
duplicated. Money 

back guarantee. Now 

you can afford extra 

pairs. 


WP" Est. 1959 
Prism Optical, Inc., Dept. ps21 
10992 N.W. 7th Ave., N. Miami, FL 33168 
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Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world’s larg- 
est mold manufacturer. 


CONCRETE MACHINERY COMPANY. 
Р. 0. BOX B99 z HICKORY, N. Û. 28601 


to Gilson, 


ordinary lawn tractors 
just don’t cut it!” 


MOWER: 38” rear discharge with 
twin booster fans mounted over 
cutting blades to give extra 
blowing power. 


TRIMMING: Rear discharge _ 
mower lets you trim on either side. 
Narrow enough to go places other 
mowers can't. Only 38" wide. 


COLLECTOR: Holds up to 

5 bushels. Made of rugged 
poiye'hylane Dualcaster sy ports 
oad for better steering control. 


CUTTING ONLY: With collector 
removed, mower will fan clippings 
over a wide area. Provides тиісі 
for lawns with no cleanup after. 


The other guys | 


MOWER: 38" side discharge with 
twin blade cutting but no booster 
fans. Adisadvantage depending on 
moisture of grass. 


TRIMMING: Side discharge 
mower trims only on one side. 
Requires more pening tocomplete 
job. Too wide for tight spots. 


COLLECTOR: Capacity varies. 
Most are dangling bag variety. 
Without counterweights, a loaded 
collector can affect steering. 


CUTTING ONLY: With collector 
removed, mower has a tendency to 
leave long trails of grass. May 
require a second cleanup 
operation. 


Watch your newspaper for our big Spring promotions 
or write for the name of your nearest dealer. 


«э» =з»? 


Gilson Bros. Co, Вох 152, Plymouth, WI 53073 Dept. P 


WORDLESS WORKSHOP _ 


Artist Doty GS VENE аво Bun this unit ror ue own поте, but ere ша 
| раде аге изиа ought from readers for . Send yours (with Socia 
By ROY DOTY Security No.) to Wordless, Popular Science, 380 Madison Ave., New York, N.Y. 10017. 
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16K RAM 
PERSONAL 
COMPUTER 


Only $2499 


Special Factory Sale Price 
And 20% Off All Tape Programs 


THE EDUCATIONAL COMPUTER 
9 Learn to program a computer 


... © Learn to operate a computer 
| | € For Students 

> € For Hobbyists 

9 For the Professional 

€ For Small Business 

© For the Home Owner 


WHAT A SMART INVESTMENT 


QUALITY COMPUTER AT A 
PRICE ANYONE CAN AFFORD 
Great for learning to program and operate a 
computer, with all kinds of features built in for 
students, hobbyist, the professionals, small busi- 
ness and homeowners. It has a powerful 8080A 
intel microprocessor brain. 16K Dynamic RAM, 
2K ROM, Real time, a High Speed Cassette 
Deck that operates at 1500 Baud; loads and 
reads 5 times faster than most compacts, it has a 
full 53 typewriter layout keyboard. The graphics 
are 8 colors with 77 x 112 resolution, text display 
is 12 lines of 17 characters, it also has sound and 
color, includes an AC adapter, power cord, В. F. 
modulator, TV switch box and 8' connector ca- 
ble. It is FCC, CSA approved and UL listed. All 
this built into an attractive black console plastic 
case. Comes in sturdy shipping carton that mea- 
sures 20" long x 12" wide and 8" depth. Weighs 

` 16 Ibs. 


AN INCOMPARABLE 
SCHOOL TEACHER 

Prepare yourself for the future! You can learn to 
operate and program a computer for job oppor- 
tunities in the computer revolution. Our Level Il 
basic is a version of Microsoft® and is equivalent 
to all Level 11 Programs currently available. This 
basic includes a super set of operations in float- 
ing point with integer and string arrays, direct 
memory access, PEEK and POKE, direct state- 
ment execution, two character variable names, 
user definition functions, multi-statement lines, 
editing, scrolling, file management and more! 
8080A MACHINE LANGUAGE AND EDITOR 
PROGRAMS ARE AVAILABLE 

Since the computer can talk, play music and per- 
form in color IT IS A PHENOMINAL TEACHER. 
You can now use the TV to EDUCATE not frus- 
trate your family. You will eliminate TV boredom 
with programs that challenge, stimulate and en- 
tertain you. Create your own programs or select 
from over 30 programs offered. IT IS A BRIL- 
LIANT MUSIC TEACHER. You can practice on 
the piano keyboard overlay, select key and tem- 
po, write a tune and record. It has a great color 
art program, you can improve your memory, 
math, spelling, vocabulary and sharpen your 
strategy skills. IT IS A GREAT TUTOR FOR 
YOUR KIDS. 


USE AS A BUSINESS TOOL 
Although the interact MODEL "А" is not de- 
signed for business, the Level 1! basic and the 
16K byte system give you room to write your own 
programs for individual business needs. We also 
offer these business programs: CALCULATOR, 
CHECK BOOK BALANCER, STOCK PORTFO- 
LIO, MORTGAGE & LOAN AND MESSAGE 


IT ALSO PLAYS GAMES 


A total entertainment center with color, sound, 
and music. There are Chess, Backgammon, Star 
Track, Black Jack, Volleyball, Touchdown, 
Hangman, Showdown, Computer Maze, Break- 
through and more! Challenge the computer or 
another opponent. Each game brings the family 
and friends together for hours of quality fun. 


SERVICE AND WARRANTY 


If the unit fails because of factory defect within 90 
days of purchase, it will be repaired at no charge 
for labor and parts - you just send the unit United 
Parcel prepaid to the Service Center designated 
and it will be sent back to you promptly United 
Parcel prepaid! A complete Diagnostic program 
tape and instructions are available. You can get 
a Service manual, Cassette alignment tape, 
Schematics, and parts list plus a Money Saver 
Service and Warranty Card. Everything you 
need to check and service your computer. 


IT CAN BE EXPANDED AT LOW COST 


Itis a single board computer. RS232 Interface is 
available now at $99.50 for adding printers and 
telephone modems. A telephone modem allows 
you to access "MICRONET", "SOURCE" and 
other data banks. You can also talk to other com- 
puters. Plans for expanding ROM and RAM ca- 
pabilities are being considered. Our factory 
sponsored National Computer Club membership 
is available to learn from other owners the fan- 
tastic things you can do with this computer. 


PRICE COMPARISON 


Competitive 15K RAM Personal Computer Sug- 
gested List prices are: Radio Shack $849, T. I. 
$950, Atari $1,125, Apple $1,195, Ohio Scientific 
$850. Radio Shack's TRS-80 that has only 4K 
RAM, no color, or sound, sells for $499. 


WHY SUCH A LOW PRICE 

Selling on a factory direct to customer basis, we 
save you the profit normally made by computer 
stores and distributors. You also save the cost of 
a computer monitor as this computer is FCC ap- 
proved and designed to hook up to any TV an- 
tenna terminal. We are willing to take a small 
margin at the factory to develop volume that al- 
lows lowest cost operation. 


SPECIAL FACTORY SALE $249.00 


You get the Interact MODEL "R" computer that 
includes 16K RAM, 2K ROM, 8080A micropro- 
cessor, color, sound, full 53 keyboard, high 
speed cassette deck, power cord, AC adaptor, 
connector cord rack, tape storage tray, 8’ con- 
nector cable, R.F. modulator with TV switch box 
and owner's manual. 


SPECIAL FACTORY PACKAGE SALE 
DEAL $344.00 

Everything you get for $249.00 plus: LEVEL 1I 
DOCUMENTATION: Level Il user's manual, 
Level Il Basic Program Tape, Level Il Command 
Cards, Level 11 Basic Examples Book. SERVICE 
AND WARRANTY PACK: Diagnostic Program 
Tape, Diagnostic Instruction Manual, Service 
Manual, Cassette Head Alignment Tape, Sche- 
matics and Parts List, Money Saver Service and 
Warranty Card. Two 8 AXIS ACTION CON- 
TROLLERS with Pot Knob, Firebutton and Le- 
ver. PLUS THREE TAPE PROGRAMS. (Every- 
thing you need to learn to operate, program and 
service your computer). 


FREE TRIAL OFFER-RETURN WITHIN 
15 DAYS UNITED PARCEL PREPAID 
COMPLETE AND UNDAMAGED FOR FULL 
REFUND OF PURCHASE PRICE. 


DON'T MISS THIS SALE-ORDER NOW 


i 
' Please send me the model "R" 16K RAM 
| computer for $249.00 
| 
| 
| 


[] Please send me the SPECIAL FACTORY | 
PACKAGE PRICE DEAL FOR $344.00. 


Add $15.00 for shipping and insurance. 
I Illinois residents add 6% tax. 

! ENC LOSE CASHIER'S CHECK, MONEY ORDER OR PER- І 
| SONAL CHECK. Allow 14 days for delivery. 21 days for per- | 
| sonal check orders. 10 days phone orders 


| We ship C.O.D. We honor Visa and Master Card orders 


Г] Master Card 


PROTECTO 
ENTERPRIZES (FACTORY DIRECT RELIABILITY) 


In cooperation with the American Ply- 
wood Assn., PoPULAR SCIENCE is again 
seeking fresh, well-designed projects 
for home and yard—projects that take 
full advantage of the practicality and 


economy of plywood. (Plans sheets for 
eight of 1980’s winners shown in last 
August’s issue are available from 
APA for $1 apiece—address in coupon 
below.) We'll be picking three projects 


each in three categories determined 
by the amount of plywood used. Read 
the rules below (see last month's story 
on grade stamps) and get your entry 
in by the March 2 deadline. 


Last call for 
the fifth 
annual 
PS/APA 


PLYWOOD 
PROJEC 


CONTEST 


$3,750 in 
cash awards 
including 
three $1,000 
First Prizes! 
You have 
nine chances 
to win 


© PRIZES: A $1,000 check will go to 
the top entrant in each of three major 
categories. There will be a secondary 
award of $250 in each category for a 
total of $750 additional. An Honorable 
Mention entry in each category will 
receive a selection of how-to books 
from POPULAR SCIENCE Book Division. 


€ HOW TO QUALIFY: Your project 
must be constructed from a stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from М" to 34" (thicker if required for 
structural strength); 
exterior type for out- 
door or bathroom 
projects, interior for 
indoor ones. Projects 
should be carefully 
designed for efficient 
layout of the plywood 
sheet or sheets you 
select; parts should 
be scaled, arranged, 
and nested to mini- 
mize waste. You may 
enter your project in 
any of our three cate- 
gories, specifying which thickness you 
choose for your half (4 by 4 ft.) or full 
(4 by 8 ft.) sheets. Should you choose to 
enter the multiple-sheet category, you 
have the option of using two or more 
Een thicknesses, if structurally justi- 
ied. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $100, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can be 
built with home-workshop tools. 


© HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 
per—including a rough sketch of the 


г==== a ENTRY COUPON (Clip and attach to your plans sketch) 


What thickness(es) plywood? O ' O ^ O YF О 00 24“ 
If other, check here Г] and specify 


| Copy the plywood- | My signature certifies that this project is of my own design. 


А Mail entry to: To qualify, entry 3 
g POPULAR SCIENCE CONTEST eee ү 
fi Box 11700, Tacoma, Wash. 98411 3 
i YOUR NAME (print or type) = | - L 
Y | | Daytime Į 
i ADDRESS Phone No. 8 
p CITY STATE ZIP B 
W [room Description к 
Е! of project —— ! E 
i! Which Va SINGLE 1'4-TO-6 D 
I! category? [ ] sheet SHEET _] SHEETS " 
| 
i; | 
Ё ў 
i Ё 


APA grade trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white or 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. A crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
size cutting patterns, or plans sheets 
larger than 18x24 in. We also need a list 
of all materials used, grade and thick- 
ness of plywood, plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us special construction tips you'd 
like to pass on to anyone attempting 
to duplicate your project. If no publish- 
able photo exists, POPULAR SCIENCE and 
APA reserve the right to arrange pho- 
tography at your convenience (and our 
expense]. Entries must be delivered 
to the Tacoma Post Office Box by March 
2, 1981; upon delivery, publication 
rights belong exclusively to APA and 
PoPULAR SciENCE unless neither exercises 
this option within six months. 

Print the category you're entering 
( SHEET, SINGLE SHEET, 114 TO SIX) 
in the lower left corner of your envelope 
(one entry per envelope, please). No 
entries can be acknowledged, and none 
will be returned unless accompanied 
by a written request and a self-addressed 
envelope with sufficient postage (no 
checks or money orders). 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all nine winning projects will 
be available from APA after Sept. 1. 
Prize winners will be notified by April 
15. Winning entries will be shown in the 
August issue of POPULAR SCIENCE. 


Passive solar design 
[Continued from page 79] 


pected. But a greater portion could 
only be explained by a backward flow 
of the thermosiphon system. When 
investigated, it turned out that small 
cracks around the edges of the damp- 
ers were responsible. 

The rock bed in the Hunn House 
was found to be virtually ineffectual. 
It was designed as an active-discharge 
system, but air heated by the Trombe 
wall reached the bed at a temperature 
too low to be effective. The two-story 
Trombe wall, made of 12-in. concrete 
blocks filled with cement and covered 
with glass on the outside, was 
equipped with thermocouples laid at 
various depths inside the wall. These 
showed that the outside of the wall 
reached a maximum of 160 deg. F and 
that this heat was conducted through 
the wall in six hours. Unlike the stor- 
age wall in the Balcomb House, about 
half of the heat passed through the 
wall to provide a heating effect. Still, 
backup sources are needed to supply 
about 40 percent of the heat for the 
Hunn House. 

The performance of the wall would 
be boosted if night insulation were 
used over the glass. Also, a selective- 
surface wall covering that absorbs 
short-wavelength solar radiation but 
only weakly emits long-wavelength 
thermal radiation would cut heat 
losses. Finally, a wall built of 
materials with a heat capacity greater 
than concrete’s would help. 

One material with a high heat 
capacity is water, and that is what’s 
used for storage in Mobile/Modular II, 
an experimental building designed to 
test the applicability of passive solar 
heating to mobile homes. Initially, the 
house exhibited overreaction to inso- 
lation changes: Room temperature 
soared above 90 degrees F in the day 
and dropped to the low 60's at night. 

Most of the excess heat was found to 
be due to direct gain through south 
windows. With these windows blocked 
and all heating supplied by the water 
bags, the day-to-night temperature 
swing was reduced to about 10 
degrees. The biggest surprise was that 
the bags absorbed only about 40 per- 
cent of incident radiation. Bags of a 
darker material would raise the al- 
ready-excellent solar-heating fraction 
of 80 percent. 

The success of Mobile/Modular II 
may point the way that passive design 
is going. Although the LASL program 
will not produce any quick-and-easy 
answers, the experience will help 
assure that the next generation of pas- 
sive homes will perform as well as 
conventional homes—and cost much 
less. 
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beautiful electronic kits for your 
home. Heath supports you four ways: 


e Easy-to-follow assembly manuals 


e Friendly, over-the-phone 
assistance 


e Service centers throughout the U.S. 
e 50 years of Heathkit design experience 


The new Heathkit Catalog is loaded 
with easy-to-build, money-saving kits: 
Hobby computers, color TV's, innovative 
education programs, home security 
systems, fine stereo components, 
fuel-efficiency products, precision 
test instruments, convenience 
items for your home... nearly 
400 affordable, fun-to- 
build kits. 


HEATHEIT © A 


FREE soldering iron and instruction kit with first purchase. 


$2399 You get 40-watt soldering iron, plus instruction manual, parts and 
circuit board, so you can learn and practice correct soldering. It's 
a $23.90 value, yours free with your first $25-or-more purchase. 


VALUE 


Send for the free 
Heathkit Catalog and start your 


Please send me your free catalog. | am not 
currently receiving one. 
Send to Heath Co., Dept. 016-742, 

Benton Harbor, MI 49022 


If coupon is F 

missing, write 
Heath Co., Dept. 
016-742, Benton 
Harbor, MI 49022 


In Canada write 
Heath Co., 1480 
Dundas Highway 
East, Mississauga, 


loi ——— 


CL-747B 


Zip. 
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Train at home 
in spare time 


IRE MONEY! Check 
out Electrician's wages 
against the kind of money 
= you make now! 

Even before you're ready to go after a full-time job as an 
electrician, you could be making extra money doing odd jobs 
for friends and neighbors. And think of the money you'll be 
able to save doing your own electrical work. Learn to specify 
and install wiring, operate and control motors and generators, 
use and maintain transformers and storage batteries. 

zT We show you how to troubleshoot for short circuits, 
VY overloads and open wires. ‘You'll be ready to take almost 

| any electrician licensing examination offered by state, 

Ue city or county. Because opportunities vary from time to 
— time and from one part of the country to another, 

we encourage you to check on the job market in your 
area. Mail coupon for free facts and results of survey 3 
showing employment success of our graduates. 5 


NO NEED TO QUIT YOUR JOB OR REGULAR SCHOOL $ 


Everything explained in easy-to-understand language 
with plenty of drawings, diagrams and photos. Tools, $ 
heroe included wi 


А materials, test equipment included with course. You kam 
ees] Teachers are as close as your telephone. No charge! | 
‘om t Use our toll-free 24-hour home-study hotline as 


A. ®00п as you enroll. MAIL COUPON TODAY! 
| 
SINCE 1891 


at your own pace. No time wasted traveling to class. 


eee ee o ee ee mm 
ELECTRICIAN SCHOOL, Dept. Pcon | | 
= ` ICS Center, Scranton, PA 18515 
i Rush free facts that tell how I can train at home in spare time 
to be an electrician. No obligation, no salesman will call! 
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WEEKEND 
WELL DRILLER 


SAVE *1000 OR w^ TP = 


For less than $1 per ft. 
you can drill a water : 
well in your backyard j 
next weekend! 
Have all the 
pure, fresh 
water you 
want FREE! 
The HYDRA- 
DRILL drills 
water wells 
50 to 200 
feet deep. Easy 
to operate as 
a power lawn 
mower! 


JL 


FOR FREE BROCHURE 
CALL TOLL-FREE 


(800) 821-2280 


Ask for Ext. 5273 
or write to 


DeepRock inc. 


Department 5273 
_Opelika, Alabama 36802 


HOUSEPOWER CLINIC 


By EVAN POWELL 


Useful bits 


While wiring my new house on Chestnut 
Mountain, | made use of two very clever 
bits for electric drills, both familiar to 
some PS readers, but worth noting 
again. 

One is the Unibit [PS, May '72 and Dec. 
77], which is to the electric drill what the 
zoom lens is to the camera. It is tapered in 
steps, and thus can drill holes of many 
diameters. 

The Unibit, shown below, is a single- 
fluted design (i.e., one cutting notch runs 
the complete length of the bit). | have used 
other tapered bits in the past—with unsat- 
isfactory results. But the Unibit worked 
beautifully for me. Unibit is now available 
in seven designs that offer steps ranging 
from Y- to 13-inch diameter. The Klein 
Model No. 59001, shown, will drill 13 hole 
sizes—from Vs to Y2 inch—and requires no 
pilot hole. The bit is stepped in Y^e-inch 
increments. Each step has a Vs-inch pene- 
tration. 

The Unibit will drill most metals, plastic, 
and wood. It's intended for thin sheets, 
although one model is available with 
steps % inch deep. The drill cuts slightly 
slower but much smoother than a conven- 
tional bit. | also found it easier to start 
without center punching. To deburr the 


hole, just run the drill in slightly to the 
base of the next step. Unibit is marketed 
by Klein Tools, Inc. and is available in 
hardware stores. 

The other bit that proved a real prob- 
lem-solver in my wiring project was the 
D'versiBit, which is mounted on a flexible 
shaft. The bit comes with an alignment 
tool and a line-recovery device. It can be 
manipulated inside the wall to drill holes 
through sill plates and blocking, making 
simple a job that used to be almost impos- 
sible. 

Consider this example: You want to 
install a switch in a wall that has blocking 
between the studs. Even if you can drill 
through the sill plate and blocking from 
below using a long auger bit, you're still 
stuck with trying to fish the wire through 
the holes. 

With the D'versiBit (furnished with flex- 
ible shafts of 54 to 72 inches, with exten- 
sions available) you simply insert the bit 
in the cutout for the wall switch, push the 
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shaft down until itis stopped by the block- 
ing, put the alignment tool on its shaft, 
and with the tool, bend the shaft toward. 
you (diagram, above left). When you feel 
the bit strike the inside wall, remove the 
tool and drill at medium or low speed. 
After the bit passes through the block, that 


hole will serve as a guide for drilling 


through the sill plate (above right). Once 
the plate has been penetrated, the wire- 
recovery device can be used to attach 
your cable to the bit from below. Then, 
when you pull the D'versiBit out, the cable 
will follow. 

D'versiBits are available in auger, com- 
bination, and masonry styles from Diver- 
sified Mfg. and Marketing Co., P.O. Box 
2260, Burlington, N.C. 27215. Prices range 
from $15 to $25. 


Letters to ‘‘Housepower” 


Many of your letters to "Housepower" 
include a stamped envelope for my reply, 
despite the disclaimer at the end of this 
column. | took a tally last August and 
found that an average of 11 letters comes 
in each day. Obviously, if | researched and 
wrote answers to all, | would have time for 
nothing else. 

The point is this: The purpose of 
“Housepower” is to provide a forum for 
sharing ideas and finding solutions to 
common problems. Even though your let- 
ter may not be published—or answered—it 
helps keep me apprised of the problems 
PS readers are having. When | find a num- 
ber of readers having the same problem, ! 
try to find a solution, regardless of the 
research time involved. Every letter is 
important. Keep 'em coming. 


Heat-pump 


Q) setback? 


Do you know of any nighttime-setback 
thermostat for heat pumps? All the ones | 
have found warn: “Not for use with heat 
pumps." 

P.W. Hampton, Huntsville, Ala. 


The bugaboo with heat-pump setback is 
that most heat-pump thermostats are 
two-stage. When the inside temperature 
drops, the compressor is energized to pro- 
vide heat. But when the difference 
between the thermostat settíng and the 
inside temperature is more than two 
degrees, as it would be after nighttime 
setback, both the compressor and the 
auxiliary heater strips are energized. The 
less-efficient resistance heat may gobble 
up the savings you realized during the 
night. 

But the Johnson Controls Smartstat 
1000 that l'm using with my heat pump 
seems to overcome this problem. it antic- 
ipates weather conditions based on the 
number of heating cycles during the 
night, and starts the unit early enough to 
eliminate the need for auxiliary heat. It is 
available through Johnson Controls, Inc. 
in many cities (check the Yellow Pages), 
or can be ordered from NSI, Control Sys- 
tems Div., Sugar Hollow Rd., Morristown, 
Tenn. 37814. 


Vapor barriers 


As my in-laws construct their retirement 
home on Cape Cod, they are bothered by 
conflicting opinions about vapor barriers. 
The water table is high there, and a friend 
has had to have two walls of her home 
completely rebuilt because of wood rot 
due to moisture buildup. That house was 
constructed to standards of the early 
"70's: six-inch insulation sealed with poly- 
ethylene. It's built over a concrete slab, 
but does have a crawl space. She now has 
to keep a dehumidifier running constantly 
in the crawl space. 

We don't want to build in a mainte- 
nance problem. Anything you suggest 
would be appreciated. 

Bruce Lundeen, Hadley, Mass. 


The purpose of a vapor barrier is to keep 
moisture generated within the house— 
especially in kitchens and bathrooms— 
from entering the exterior walls, where it 
can be trapped. If the vapor barrier in your 
friend's house was properly installed, the 
moisture must have entered from out- 
doors or below. Perhaps the vapor barrier 
was not properly installed, or was dam- 
aged. Other possibilities are that the slab 
was not provided with a vapor barrier or 
the crawl space was not vented. 

l've yet to find a material that does a 
better job than polyethylene. But l've seen 
one house where it was installed on the 


outside of the wall studs. So instead of 


being a vapor barrier, it was a vapor 
trap. 


Got a home-equipment problem? Write 


to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Unpublished ques- 
tions cannot be answered by mail. 


Cut Fuel Bills 


HEARTH-AID® II 
FIREPLACE GLASS DOORS 
Electrically Powered 


| Heat Exchanger 
d 


LOW w—— 


sacrifice your 
Fireplace's ap- 


light of an open fire 
to be Energy efficient. 
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E 
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шаи BEST VALUES 


V PIGGYBACK® 


Electrically powered 
heat circulator. 
Operates automat- 
ically. Works on 
any size flue. 
Eliminates heat 
stratification. 


For Free Information and Details Write: 
Thermalite Dept. PS, P.O. Box 658 
Brentwood, Tn. 37027 
Phone: (615) 395-4353 


SPRAY AWAY LEAKS 
PERMANENTLY WITH 
LIQUID METAL 


pearance or the de- 


You'll find such unique products as veneers 
and inlays, mouldings, fine hardwoods, furni- 
ture trim, and wood products. Plus tools, hard- 
ware, шише: «хоне and 


ЭЛЙ Woodworkers’ Tom | 
Р. jl Rogers, MN 85374. 


Dept. C502 
} 21801 Industrial Blvd. 
Rogers, MN 58374 


L BRE EZ LI EI DI I IL I I E BI E ‚ШШ ШЫН ШЫН Е ар НЫШ ы шыр шыш жыш Шып = 


INSTANTLY STOPS LEAKS: 


STOPS LEAKS 
INSTANTLY IN 
POOL * BASE- 
MENT • PIPES · 
GUTTERS ° 
ROOF • CHIM- 
NEY • AUTO 
MOBILE HOME 


SEALS CRACKS 
IN WOOD • CE- 
MENT • COPPER 
* BRICK * IRON · 
ALUMINUM 


INSULATES 


Now make hundreds of home repairs as easy as 
pressing a button! Spray Liquid Metal from its 
pressurized can to close any crack, seal any 
leak. Adheres instantly and forms a bond with 
almost any material or surface — saves money, 
time, labor! Weather resistant — won't become 
brittle in — 140*F cold or soften in 160°F heat! 
Order risk-free — if not delighted return within 
14-days for a full refund (except postage and 
handling). Mail coupon now! 


€ 1980 Westport Home Products. 60 Wilton Rd., Westport. CT 06887 


WESTPORT HOME PRODUCTS, Dept. LSA-18 If after receiving my order | am not delighted, | may return it within - 
60 Wilton Road, Westport, CT 068 14 days for refund (except postage & handling). 
Please send me _______ (#0085) spray can(s) of Liquid Metal. Enclosed S$, uu residents add 72% sales tax. Check or - 
at only $3.98, plus $1.50 postage & handling each. money order, no COD's please. В 
SAVE: C Two cans of Liquid Metal for only $6.98. plus $2 YOU тау charge orders over $10: L] VISA C] MASTER CHARGE g 
postage & handling. ج ج ڪڪ‎ LEV 
GOT A LOT TO FIX? SAVE MORE! Exp. Date - = 
LI THREE cans for only $9.98, plus $2.50 postage & a " 
handling. | a 
[]SIX cans for only $17.98, plus $3.50 postage & ino : ч * ^ 
ki e — а О e —— Дз - - LE Ф Ent ut 


ROLLABOUT 


TILT-TOP TABLE 


А Кы e Buy Factory Direct and Save \ 2 
e AS 1 01 е Tidasanás In Use е Free Brochure = 
• Easy Homeowner Installation (= mun | 


e immediate Shipment by UPS or PP 
HELPMATE Equipment Co. Dept. PS-281 Baroda, MI 49101 


ONLY s2498 
e TILTS ANY ANGLE TO 90° 


* Safety Lock limvenis 


compares to similar products • ADJUSTS ANY HEIGHT 29”-40" ‘Ge | T NE ; ыыы 

! e FOLDS TO 212" FOR ST Ё b HR Brass Lined. 

selling at $54.98! STORAGE 54 | m. = : Handmade Custom 

кй E. | eatures. 

For office, sick-room, child's room, study, bedroom, den. You'll wonder how you ever managed i эм. `4. UL A * Surgical 

before you got this sturdy, walnut grain finished, totally adjustable wonder! 22" x 15" spill-proof, wipe- 8B А . в! ا‎ 

clean top swings across bed, is ideal for serving meals, reading, writing, drawing. Height, angle adjust + ' 
easily, instantly. Three high-impact plastic wheels won't mar floor, roll easily on carpet. Rugged, black t 


painted metal frame is sturdy enough for typewriter or calculator. Great for kids' homework table, 
sidetable for convalescent's chair, many office uses, too. And incredibly — the entire table folds down 
for storage under bed or in closet to an amazing 27/2"! You'd expect to pay over $50.00 for a table this 
well-made, this useful, yet it’s yours for only $24.98 on a no-risk money back guarantee — if not 
delighted return within 14 days for full refund (except postage and handling). Order an extra for the 
office and save- -mail coupon now! 

© 1980 Westport Home Products, 60 Wilton Road, Westport, CT 06887 


FOR HOME 
& OFFICE * 


ewawa a NN MAIL NO-RISK COUPON TODAY = = = = = mu m= mo е d 


BLACK BELT CASES 


А; با ع‎ Mens Add 50€ Handling. Money 


N-21 6" Closed $1.75 Back Guaranies. 


VERSATILE 
ADJUSTABLE + STORABLE 


= 
: WESTPORT HOME PRODUCTS, Dept. TTP-50 Charge ту: С) Visa 1 Master Charge : WESTBURY SALES CO. DEPT. R-2-PS 
a 50 Wilton Road, Westport, CT 06887 " 373 Maple Avenue, Westbury, New York 11590 
в Please send me (#0099) Tilt Top Table(s) ^ Card No. " 
8 atonly $24.98 plus $3.50 postage & handling each. " 
Я SAVE: Order two for only $44.98 plus $6 postage Exp. date : 
a 5 handling. " 
а If after receiving my order | am not delighted, | тау Name i 
а return it within 14 days for refund (less postage & a 
8 handling). P 
а Enclosed is $ Check or money or- Address Apt # x 
a der, no C.O.D.s, please. CT residents add 712% = 
g Sales tax. D —— م‎ Zip в = 
ш Em um GM BE UN ш шш ERE ш ш ш юш ш ш HE юш ш RES Gm RE RRB ш RRB GS GB RRR юш юш шшш ERE eS Se 


POWER HACKSAW 


T A | $52.50 _ works BEAUTIFULLY 
й - „ U wn 14 hp. 
np motor. MM press. needed 
Y EE work. 


T Moves 
. — EM, . E etrokes/min. Send 
a ose er 52. E жле га 
$ er Ib ? ш. TR кә TES оли "Жу ec My eee 
i Р a " г F 
p »s | ¥ Ay. Dept. PSZIH РА ч Wis. 


Everyone has thrown this little-known 
asset away. It is thrown away In every 


office, home, and all other buildings, In- | RICKA DUO-WHEEL CONVERSION 


The Low- -Voltage, Direct-Current, 
Power-Generating System 
| Jim Cullen х 


Now laugh at rising utility rates—forget 
blackouts, outages, and the like. This clear 
| guide shows how to create your own power 


Only one person out of 1,000 save t, the KIT AND FIBERGLASS FENDERS | er around a simple 12 чор Automobile 
other on't realize Its value, an e | New wide tire adap- The ultimate attery—and run everything electrical in 
buyers want It kept that way! Hundreds | Д ' н : 
of millions of dollars worth of It go un- i veis er eder o in safety vour home from the smallest appliance 
claimed, discarded each year! Ё 1 ton trucks. Simple Protection for to power tools, washing machine, color TV. 
NS ра т $5 рег Ib. cor all of this mava | bolt on installation. your family. Easy and unbelievably economical, it's com- 
uc . Save yours, and buy ZEE increases traction, à ; ; 
from other uninformed persons for $2 to "E MEME tire capacity & life. RICKA MFG. eiim scs ine io ka A к T wind, 
per EX t DEPT. RPS-2 water, and solar sources, as well as thermo- 
Our buyer's handbook will detall this $5 ай е pile generation. $10.95 paper, $16.95 cloth 
. rr. P Lakes, MN 58472 : ; : t 
mit. Dem г 2.000 Others gd A 12 m — - (California ad 6% sales tax, Canada & out- 


per Ib. Average mos we pa 
per Ib.) Two of these (metals s worth 
more than Gold! Lean how to; find 
them, buy for huge profits, and how to 

p (we pay shipping). This:is a new 
feid with huge Income potential, can чн 
done part time. donk cost Is $7 + 
$3 postage & handling. ladly refund 
this with 1st shipmen ыы w thin 10 days 
If dissatisfied. 


side U.S. add $4.00 postage & handling. US 
funds please.) 

Order today and receive free your 88-page 
alternative energy system catalog worth 
$2.50, Mail to Jim Cullen Enterprises, Inc. 
Р.О. Box 927, (45501 Highway 101 N.) 
Laytonville, CA., 95454 or phone (707) 


Poley's Industrial Salvage Co. РАСЕ 984-6186 and leave your Visa/MC number 
; Supply Dept. P-23 Starts giving results you can feel and g and expiration date. 
12389 Minges Rd., Battle Cresk, MI 49017 your friends will notice. Big, useful — = 
muscles. бап weight if needed. Lose A 
ors? page o FE Mat VAN NOSTRAND REINHOLD 


BORI 


E RE E M ee NN — لست ا‎ 1 s 
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HOW TO 
’ BUILD A MORE 
” POWERFUL BODY 


TAKE CM —- 
YOUR CHOICE! — .3 Ж 
You Can Do This... - 


BSHAPE UP! Would you take just a little time, only three times a 
PBIGGER, MORE |, week, to build a more powerful and muscular body? 
POWERFUL MUSC LES! T And who knows, you might even make a few heads turn 
PTRIM YOUR WAIST! A in او‎ жон ни — 
' | ' Most men never realize their true physical potential for muscularit ont 
"ERE MUSCLE ms hee Pappa i you! маке е most of VOU physical capabilities -- 
z| t build ina. Jisc idi tile 
PMAKE THE MOST OF rough bodybuilding, you can discover your very top potentia 
YOUR PHYSICAL Wouldn't you like to get into shape? Really into shape? Better than you 
POTENTIAL! have ever been, or back into the good shape you were once in? With 


the Universal Bodybuilding program, you can use the same types of 
methods that the top bodybuilders use to build their great physiques! 


Of course, not everyone can attain the massive muscularity shown 
here! Then again, some can exceed it! But what is important is that 
you know that everyone can develop to his maximum potential! 


Besides looking better, when you get into shape, chances are that 
you are going to feel better and have much more energy! That's how 
much bodybuilding can do for you! And think of the psychological 
benefits possible!. As. bodybuilding becomes a habit, you l| have. a 
greater awareness of self and being in touch with your body. 


ана Up, Be 
that waistline 
down and 

muscularize it! 


BE GREAT. BE SOMEBODY SPECIAL 


Be a bodybuilder! As Y you get more into shape, you can improve your 
health, self-confidence, and overall outlook on life! Build up your body 
to be the very best it can be! Live up to your top physical potential and 
let us help! Whatever your condition, chances are you can improve! 


Г] ARMS - Huge biceps and tri- Г] SHOULDERS - Learn the 
ceps are the goal of just about methods that can help bring You bet | want bigger, more powerful mus- 


every bodybuilder today! those. shoulders up to their | 
You can develop your arms to full development! 1 cles! Rush me your FREE Booklet and all 
| your free brochures! 


With progressive bodybuilding, you can get results that you can see 
and feel! And just think of all the personal satisfaction that you can 
get from knowing that you are the very best that you can be! 


Why not give bodybuilding a try? Who knows what your own physi- 
cal potential could be! Get started today on the road to improving 
yourself -- send for our information -- and see just what bodybuild- 
ing can do for you! 


| 


шш 8 шш шш E M i 
Universal Bodybuilding 
Е Box 6694, Dept. -- 603 
Detroit, Mich. 48240 


their fullest potential - find 
out just what YOU can accom- C] LEcs - Muscular, powerful 
plish! legs are essential! Let us show i 


you the ways that top body- 
g CHEST -- A large chest has al- builders develop their legs to 


wayi been a sign of a Powerful the absolute maximum! g Name 
man ut bodybuilding to 
work on your chest muscles! L] ABDOMEN - A firm, well- И даа 

Ве at your very best! developed washboard waist is | ress, 

; the positive result of properly. Ё 

Г] BACK -- Start working on that developed abdominal muscles. Cit State Zip 

upper mok = ; you can wore о) Why carry aroung a pot pey E y ee E 

etting that fantastic pe when you сап dO Sometning 

It’ t's real attention ili about it? MAIL THIS COUPON TODAY 


Makes Over $60 EXTRA a Week 
In Own Sharpening Shop! 
“My Belsaw Sharp-All made 

me $3,500 last year just In spare 

time. Now I'm going full time. 

It's great to be your own boss. 

David Swanson — Utica, Michigan | 


Let Belsaw prove 
YOU can do it, too! On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to 
see how easily you can turn your spare time 
into Big Cash Profits with your own Complete 
Sharpening Shop. No selling . . . No previous 
experience needed. Our famous Sharp-All and 
show-how instruction set you up to make 
$200, $500, $700 a month CASH sharpening 


` JOIN THESE SHARP-ALL 
MONEYMAKERS 
"Think the world of my Sharp- 
All. Am grossing $4,000 a year 
on a part-time basis." 
Lawrence Stevenson 
E. Syracuse, New York 


"There's excellent profit in SAWS, KNIVES, SCISSORS, LAWNMOWERS, 
sharpening . . . we now do Shop and Garden tools . . . all cutting edges. 
about $600.00 a month. Send coupon for FREE facts on 


Ed Kier, Jr. 
Sarasota, Florida 
. “I average $5.00 an hour part 
time and business gets better 
all the time." 


this money-making business. 
How we'll even finance you. © 
No Obligation — No Salesman Will Call 
Roy Jennings . BELSAW SHARP-ALL CO. 
Sandwich, Шнор 701F Field Bldg. Kansas City, Mo. 64111 
vr- RUSH COUPON TODAY FOR FREE BOOK — 
| t. | BELSAW SHARP-ALL CO. Stan Field, Pres. 
M | 701Е Field Bldg., Kansas City,Mo.64111 
| Send details of FREE TRIAL OFFER and Free Book "'Lifetime Security" 


Name 


MEL a, 


Address 


City State Zip 


No obligation . . . No salesman will call 


FAST-N-EASY WOOD SPLITTING 


e Splits most logs in one lick-wont @ 


stick, 

* No struggling lifting heavy logs up 
to high priced power splitters. 

«Drop ‘em, saw ‘em, stand ‘em up, 
and split ‘em! 

«Forget about lost, stuck, 
wedges. 

*No gasoline, no set-up, no take- 
down. 

e No woodeh handles їо replace. 

* No gimmicks. Just simple physics! 
We at Sotz have been making the 

same quiet offer for years: Try a 

Monster Maul at our risk! Within one 

year, if you don't think it's the fastest, 

least tiring method of splitting fire- 

wood, let us know, and we will, give 

you your money back, including 

shipping...Plus, it's guaranteed against 

failure for 1O years. 


or flying 


SPECIFICATIONS 


Head-1? Ib. (Total weight 15 Ib.) 
High-carbon steel head, harden- 
ed edge. All-steel handle. k 
YEAR TRIAL OFFER + 10 years 
i L 14 against failure. $24.98, delivered 
. dh И to your door. 


Sotz Corporation, 13639 Station Rd., Columbia Station, OH 44028 


Weight: 
Construction: 


Guarantee: 


-——— 


SUPER KNIFE SPECIAL 


re Prices Anywh 


* 19" overall 

* [1j 

* steel blade 

® canvas | 
sheath 


C 
BOLO 
MACHETE 
A 


A 
BUSHWHACKER 


a чу 
$ = | 
P i 


] B 
MACHETE 


è 23" overall с А5 " 


218" ed. 
* steel blade 
* canvas sheath 


H 
MARINE £23 
KNIFE 
е 1044" overall 
а 5" П 
* steel blade 
* sheath 
LIMITED TIME 
OFFER 


OM Y 


$5.95 


ТЕГ 


Plus Pusta 
* 915" overall 
а 5" ed 


* steel blade I 

è sawteeth on back SURVIVAL " 
* sheath KNIFE 

* whetstone 


Send $2.00 for complete catalog. Catalog free with order. 

Please send me ___ knife(s) at the Limited Time Offer of 

$5.95 each or $5.00 each in quantities of 3 or more. Add 

$1.00 postage for first knife and 50 cents for each addi- 

tional knife. Make checks or money orders payable to 
| TIFFIN INTERNATIONAL. я 
| Alabama residents add 65% sales tax 


Knives Available (Enter number(s) desired) 
і Quan. Quan. 


ENSE GUN лаш. ыш: аш. иш. а жы — алшын 1. 


City. — Siate Zip... 

EE sco INNEREN — MASTER CHARGE 

Exp. Date__._ .  .. ... Card Number 

|, Lo o o аа ааа 

Mail to: TIFFIN INTERNATIONAL, 

P.O. Box 881, s etm 2. Clanton, AL 35045. 
ler Inquiries Invited 


—, 


eee ee € 


| PRODUCTION OVER-RUNS - 
| ASSORTED а аш NEW ш. 
MINIATURE 


SWITCHES 


0016 374%, 


TOGGLES, ROCKERS, SLIDES, etc. E 
250 UM one of America's 
Leading Manufacturers 
| AMPS Original Cost to $15 Each! 
12V | 
SEM GIANT SURPRISE COIN ASSORTMENTS packed grab m OF $4 "00 = 5 BAGS 
bag style from collections” ancluding rare, scarce and 
waluable coms up to 2000 years old’ А agit 
100% ма = i sso ments, tcl aiu Nobody Fi. res. add sis. tx. 
knows whals in them |. rac m | 
east out gudi imum 5 | T. | 
STARTER and Charges Too reid red re MEM d Ааа вере bag, erp Hanging 
ge menamum Catalog value only $4 98 each plus 504 рр No С. . 


FREE! Order 4 oof ether gue , gel D same size FREE’ 
ideal gift for begiener or advanced collector Hand 
some illustrated 3? page Guede Catalog and Price 
Liat amcluded free with order, olherwise 


MATT NUMISS, Dep! PS-2 Great Neck, N Y 1187; 
Gs БАЕ TOR 
y GAS mait clo 


the SHOPPING 


Weighs only 15'2 Ibs. 
Easy! Just Clamp to 
Battery and Plug into 120 V Outlet. 
Quick Start Will Start your Engine in Seconds. 
Only $97.50 and we pay the freight, 
GREAT PLAINS PRODUCTS, Inc. 
P.O. BOX 62632 Okla. City, OK 73148 
In Canada contact PERSISTA, Box 593, Brampton, Ont. 


AFA Electro-Components Division 
P.O. Box 5055, Dept. PS 
Ft. Lauderdale, FL 33310 


Pat. Pend. 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


The AUTOMATIC SCREWDRIVE R 
that power drives even large screws into hardwood 
joints at a super speed of up to 20 screws a minute! 


WHY PUT YOUR FAITH IN WEAK, NAILED JOINTS WHEN YOU CAN POWER SCREW 
THEM WITH EASE AND IN SECONDS ? 

Now a brilliant European Designer has come up with a power tool attachment that will prove to be the 
labor saving device of the 80s. Not a simple "driver bit” attachment but a complete high technology 
invention that not only drives screws at a rate of 20 per minute, but also lets you select the depth 

and STOPS AUTOMATICALLY WHEN YOU REACH THE DEPTH REQUIRED! Just select 
the Standard or Phillips driver head – place your screw in the ball mechanism - set depth 
and switch on – your screw will be driven home fast, straight and sure. No need ta 
pre-drill even in hardwoods, The automatic clutch releases the screw and you're 
ready to repeat the operation. SAVES HOURS OF WORK when assembling 
furniture, building fences, putting in shelves and hundreds of other jobs 

you were afraid to tackle before. SET STRONG, ACCURATE 
JOINTS FASTER AND EASIER THAN EVER BEFORE. Order 
your POWERDRIVE SCREWDRIVER today! 


DEPTH | etl 2 ! | 
GAUGE| — IN ; | = 

DRIVE | | 
SHAFT | 


Î DRIVII NG| 
| BARREL |2 


DRIVING | 


s | 
* # 


now you сап 
drive hundreds of screws 


| Placescrew Position Drive home 
AA in auto matic screw over in seconds 


Select. 


5p '$ 19.95 


TAKES UP TO 3/8" DIAM. 
FITS ANY STANDARD | SCREWS (ANY LENGTH). 
DRILL CHUCK | 
| А SUPER NEW 


POWER DRILL ATTACHMENT 
THAT WILL SAVE HOURS OF 


ORDER BY MAIL OR PHONEIN YOUR 
CREDIT CARD ORDER TOLL-FREE. 
Call: 800-621-5809 – 24 hours a day, 
7 daysa mm In m 800-972-5858 


at TOIT Craftmaster Inc., Dept. PS-101 


352 EvelynSt., Paramus, N.J.07652 


PAINSTAKING LABOR f Please rush me the following AUTOMATIC POWER SCREWDRIVER ATTACHMENT(S) I 

t $19.95 each plus $1.85 postage and handling. | 

TEST IT YOURSELF UNDER OUR MONEY BACK GUARANTEE lenclose L] checkor L moneyorderfortotal$. _ _ 

Yes, we're so confident that you'll be delighted with this Chargeto my [ ] Master Charge LI visa Na. EK Dt 

amazing new invention that we invite you to use iton Sianat MC Interbank + 

Hardwood, Softwood, Plywood, Composition Board, oe е 

Sheetrock and Metal. Ifyou don't agree that it’s the handiest tool Name Address ————————— 

you've ever owned just return it to us for a full no arguments City State Zip 


money refund (less postage and handling, of course). 


If not complet satisfied, return within 14 days after delivery for full refund of purchase-price. uidi pica 


— ss пи —————À 
— ——— A —€— з= pm. ran 


г ра = 


FAST 


at Home! 


If you enjoy fixing things, you're а "natural" 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 


COLLECT CASH PROFITS ALMOST AT ONCE! 
You're "in business" ready to make $5 to 


E ar injuries left 
badly handicapped, but 
'm a 
pg Locksmith, thanks so 
our training. Besides, na 
work is fascinating. If cal 
do it anybody can. — 


Glen Johnson, Lar 


This VET Did It - and YOU 
| Can Do It j 


пе 


financial success | 


Too! 


ned, Kan. 


Make Up to $10 an Hour—even while learning! 


ea LOCKSMITH! 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 


are doing it. So can YOU. i 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time — or in your own full-time 
business. Ideal for retirement—good jobs, too, 


SECRETS ENTRUSTED 
TO A FEW 


BELSAW INSTITUTE, 111F Field Bldg. 
Kansas City, Mo. 64111 
Accredited Member NUSE. 


N. Hunt, Wilmington, Del,.—"| make $50 a 


$10 an hour a few days after you begin 
Belsaw’s shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 


ment PLUS | week extra." 
ө ALL TOOLS YOURS TO KEEP — R. Davis, St. Louis, Mo.—"'I cleared $110 last 
| | alurday." à 
€ KEY MACHINE YOURS TO KEEP www Eq Boyle, Pittsburgh, Pa.—"My business going 
и aint Bind МЕ FREE *' bu. speed, теу to bigger quarters.” 


MAIL THIS COUPON » NO SALESMAN WILL CALL 


BELSAW INSTITUTE, 111F Field Bldg. леу E] 


THIS DO-ALL PRO 


MACHINE YOURS 


Kansas City, Mo. 64111 


Rush FREE book, "Keys to your Future." i 


r | ! | ‘HERE are some things that can 


KEY 


Ep! 
TO KEEP! Name E not be generally told—4bizgs Bm 
Can add $25 WE ought to know. Great truths are dan- 


3to $40 a week = Address | 
| to your in- i 

=... ..and City 

doesn't cost 
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LOW СО$Т НЕАТЕР 


Burns over 24 hrs. on low setting 
No more middle-of-the-night stokings 
Pays foritselfin weeks 

. Engineered to prevent drum burn-out 


State. — Zip È gerous to some—but factors for per- 

sonal power and accomplishment in 
the hands of those who understand 
them. Behind the tales of the miracles 
and mysteries of the ancients, lie cen- 
turies of their secret probing into na- 
ture’s laws—their amazing discoveries 
of the hidden processes of man’s mind, 
and the mastery of life's problems. 
Once shrouded in mysy to avoid 
their destruction by mass fear and ig- 
norance, these facts remain a useful 
heritage for the thousands of men and 
women who privately use them in their 
homes today. 


THIS BOOK FREE 

The Rosicrucians (not a religious organiza- 
tion), an age-old brotherhood of learning, 
have preserved this secret wisdom in their 
archives for centuries. Tbey now invite you 
to share the practical helpfulness of their 
teachings. Write today for a free copy of the 
book, “The Mastery of Life." Within its 
pages may lie a new life of opportunity for 
you. Address: Scribe BCT 


The ROSICRUCIANS 
(AMORC) 
San Jose California 95191 U.S.A. 
r= SEND THIS COUPON mw 


Betore you spend 5500 to 54600 on a wood 
heater, try the Sotz Heater Kit for under 560... at 
our risk. If (within one year) you don't agree it 
out performs any wood heater money can buy. 
or (within IO years) if the kit cracks, wcrps, or 
burns up. your money will be refunded, including 
shipping charges. 

Kif converts à 55 gallon drum (not supplied) in- 
to a high capacity wood burner. Features large 
IA" square door opening. cam-lock door catch, 
and spark-proof design Patented internal draft 
channel dratt control, ond airtight design allow 
controlled, efficient heat, while limiting metal 
temperatures of barrel, to prevent burnup. Use of 
draft control allows you to heat large or small 
areas. Basement installation heats your entire 
home. Great for your garage, workshop, or cabin. 
Top drum squeezes 60% more BTU's trom heat 
normally lost up the chimney. Heavy steel kit bolts 
together quick and easy. 

Thousands in use by U.S. Army, Navy. Depts. of 
Nat, Resources, Agriculture, Federal, state and 


& 


OUR 24th YEAR 


СП کس د وچ ےا کک کر‎ ња Йа 0а وو ورک‎ ee UA UM 
a a di i. ] Tii E 


local government agencies, Assembled heater 
tested fo U.L specs. Member BBB. 

Price delivered to your door: Bottom Kit $38.95 
Top Kit $20.95 Master card - Visa welcomed 


Free info. about 15-30 gal, drum kits, heating 
water, drying wood, fireplace to wood stove and 
much, much more, 


s > =. + а {r ъа e 


Scribe BCT ! 
The ROSICRUCIANS (AMORC) l 
San Jose, California 95191 U.S.A. | 
Please send me the free book, The Mastery of | 
Life, which explains how I may learn to use my , 
faculties and powers of mind. | 
Name. caine pawns Sal n ERR RR DDR — | 
Pe n ——— M zd 
Cio. so ———— Ó—m —— 


PLEASE INCLUDE YOUR ZIP CODE 


1 


= 
id L^ 


If you're considering a new home, the new | 
"peg d Domes literature package i is a must. 

It has 80 „ages of exciting designs, color 
photographs, floor floor plans solar applications 
tion. Learn w y itis the 


| 
M n ut en v-efücient губ Дад You can 

assemble your nergy kit in a few wor | 

of models. Extremely affordable. If you're a | 

serious home-shopper, mail this coupon today. | 

O Rush your new Literature Pac | 

| 

| 

| 

| 

| 


p rep is bos 00, plus Ly 00 Pi ТА lg. 
Also send your 


Manual for an additional $5.00. 
Name 


Cy. Se Пп m 
Mail to: Monterey Domes, 

Dept. AR2, 1855 Iowa Avenue, аё a | 
EIL CA 92517 LINDE. LN 
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Super Magnet Lifts 100 Pounds 


any other m Dmpar, size. Go treasure hunt. 

Do amaring stunts. Fish underwater. 1001 uses, 
2 sires & styles: БОТ. lift t, 2" |, $4.25 each: 
1 ib. ина а long with handie, dg na 


Dept, 112, anding. Johnson өг 
бой, 12, 35075 Automation, Мт. Clemens, Mich 


Squirt Lighter - Only $3.95 


Funniest "Bic Flick' ewer! med Dispute Me 
butane Н 


s0 
“victim gate face lul of has "Easy to гё: 
load. Use over А over. Send $3.95 вас 
lus 756 shipping & handling. Johnson Smith 
Со.. pt. 35075 Automation Dr., 
Mt. Clemens, h, ^ iiid 


idi Action Pen 
, Looks lika quality ket knife. But push button 
locks Me position! Always 


SC shipping & Pandin 


on handia & SNAP! M 

ready for instant use. Smooth writing. Refill 
lock and a, M closed, 
Johnson 


5 sch 
‚ Dept. 112, 35075 M A M 


4nnfr NI NOVELTIES 
| TRICKS » JOKES 


PL ee cary. 
chr. 
banka. сле office | аг aea jokes tricha, 
phe кти. Argus; mA а Deer, 

эм экы, many mare. Sand nams, address. np. 106 


A Full-Feature 
Workbench at an 
| Affordable 


Huge 1212 sq. ft. 
surface area 
Solid rock maple con- 
struction (225 Ibs!) 
2 large capacity vises 
Life-Time Warranty 
Rugged 2" thick 
laminated top 
Massive vise jaws will 
hold even delicate work | 
e Available in kit form too! , 
| e Easily disassembles for moving 
| Until now, quality home workbenches have usu- 
ally been too expensive and too small. This 
bench is available direct from the factory at an 
incredibly low price. 

GARDEN WAY RESEARCH, D ^ mid 

crite camani fi 


Going into business for yourself can be the 
most exciting and rewarding decision you're 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You're the boss, set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 


| and profits, if you choose and manage your 


business wisely. That's why so many men, 
just like you, are cashing in on the big profits 


| to be made in this fast-growing service field. 


The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 


As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 


BOOKLET 
Send Far 
Your Free Copy! 


This little book 


change the 
lives of thou- 
sands of good 
=== =| people. just § 
like vou. Just complete the coupon, 
clip it out and mail it to us today. gg 
Get started now for a brighter, 
more prosperous tomorrow? 


l 
24-HOUR ANSWERING SERVICE — ү CITY 
Е STATE 


| حح کے‎ mmm a 
— MÀ 


CALL diae FR EE 1-(800)-328-7140 


ont in ay ut or A laska) 


Now you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS. 


or more. Work part time, 
full time, right at home. 


Provides a steady source 
of year round income. 


T: 


1 NAME 
{ ADDRESS 


No layoffs. No strikes. 


can step in with the much needed service of 
sharpening saws and practically any kind of 


tool. 

SEND FOR FREE FACTS TODAY! 
This F 
booklet has 
helped 
thousands 


Thousands of good men 
have been inspired by this 
|| fact-filled book into mak- 
ing that first important 
— | step of starting their own 
business. It can be yours just for the iini 

It covers these important subjects . . 

How much money can you make 

Age, education not a factor 

No selling is required — customers bring 

their business to you 

Lawn mowers and chain saws 

Sharpening business is year-round 
° Sharpening opportunities in small towns 

and large cities 

A sharpening business provides excellent 

retirement income 

How Foley helps you start 

No experience needed, any age can 

succeed 


OPPORTUNITIES 
IN А 


Right now, while this is still fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of ''Opportunities in a 
Sharpening Business of Your Own''. There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 

Send your name and address to: Foley Manufacturing Co. 
5125 Foley Building. Minneapolis, Minnesota 55418 


RUSH COUPON 21:. 


| Foley Manufacturing Company 
I 5125 Foley Building 
ene is, Minn. 55418 


‚1 would like to receive complete details - 


has helped : about how | can easily start a profitable, Foley- 
uipped sharpening shop. Please rush me your 
EE booklet, without any cost or obligation, that gg 
g gives me full details on how | can quickly start my own q 

business. 


ZIP 
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EXCITING MAIL ORDER DISCOUNTS 
$949 


Disk II with Controller $535 . . . without $429 T E APPLE Il 32K $1049 
Nearly Everything for Apple | , APPLE Ii 48K $1149 


005 3:3 with upgrade kit $54 


BE A 
CHIMNEY SWEEP 


A chir sweep не chi with 
imney can an a chim 
ihe August West F vnm in one hour. Na- 


is $45.00. Eaa. 
ings of $30 550. i0 SO or ore per wesk are 


A Асы Need: 
The energy crisis has resulted in a dramatic 
increase in wood burning. Wood smoke 
deposits flammable creosote in chimneys. | 
Regular cleaning! is necessary to prevent re 
dama 
Our revolutionary new system is на, 
efficient, cleaner and easier than old 
fashioned ways. You often clean from be- 
u^ C working indoors. 
get started quickly, without home 
= a an enormous investment. And 
eT hei you every step of the way toward 


SOFTWARE Байый. пары: Fe] Fhghni Somulgbos- desk zm 


ACCESSORIES ыры ME: 
сы Business Package — E 585 PRINTE RS, 
AND MUCH MORE... JUET CALL! MONITORS, DISCS 


APPLE COMPUTER 
INTERFACE CARDS 


E 
"- 


EF 


in Budges Bpace Gama Albun А 

EE Budger Tréogy of Gemma . 

Tha Самет Aata Management Spite — 1 Asgnchrompus fena interiace aT 7104 
Applet) Ш Formas Card 


І Dan Poymer Lower Coss Kil (Modal [ij 
Dan Paper Lom! Chit Hii (Moda i} 
liac renda. * 


CCS Anthanalic Processor Card EMIT 
CCS Farsi іаво Card TFA 
Caniranics Printer intettece Card 
Apple Clock Calendar Card 
by Mountor Hardware 
Comenumcalums Card & OATI Cote 
Берне Bader Foresere Cand 
Р агайын Printer lie see Can? Veerbalum (pkg 10] 


EVA 8° Disc Cantraler Card Rampur Card ме Рр keyboard titer | 
SEM ANO Serial Parsial LO бога computar WA 


п ini herpe- gag Алынын А Tented 
fub-Legic РЕ-1 Ё итог Serial illa Card | 1 
WE SHIP FAST т! io ааттаан Й IN STOCK, CALL FOR PRICES! 


vaags SPE ee ssEucis 
sasit 


T 


Tchat 
Mose phen sene tis use ey an any other method 
in the country. 


Send for our free booklet, or call TOLL-FREE any 
time and ask for “The August West Story”. 


Call Free: 
800-243-5166 


EXT. 222 -9 AM.-5 PME ST 
| Ak for "The August West Story" 


м Check our prices on THE ULTIMATE IN QUALITY 


эг Epson Printers 


«High вред serial О port | APPLE & MOST OTHER COMPUTERS 


«57 key hal stroke keyboard 

H Atari makes it, we sell it! NEW! MXBO, 40, 80, 132 columns 
Atari 400 Computer LIST = 
Atari 820 Printer . ; Bs 
Atari #10 Disk Drive __ . TX 80 col. w/Graphics 
Atari 410 Program Recorder — . 69 ust S79 
Atari 18K RAM Module Т . i 
Atari BK RAM Module . 8 | Apple Controller & Card 
Atari Basic ROM __.. "ter $110 
Basketball , ; : pis 
Video Easel... 
Super Breakout | 
Music Composer... : vus n а j intei Р 
Compii Chui | | Most reliable small printers ever sold! 
Star Haiders... ® Uses standard printed paper. 


RATARI 800 | “BEST PRINTER VALUE IN THE WORLD" 


Cards; stationery: envelopes: ad- 
vertising; labels; tickets; QSL cards; * 
announcements; greati ng. , sympathy. 


3D Tic-Tac-Toe - е Dumps Apple screen graphics right on the Ow ayer cards, tags, etc. M qu | 
rigidi paper — with graphics option. н а Printing Busine : ! 
Assembler/Edilor |... keit | upply everything c direct f from 
fat y Easy instructions. Also e m 
ike gph babe ese Ot 
flare hoon a to income. A "n TÉ f СЯ роя 
Send 256 for сё Ls EXE = 
TO ORDER: Prise adv sid uil vind Алын. сани add Bs salées Dax бале рирге anders imclude 15s handing- Kelsey Presses, 81- CB, Meriden, ст 06450 - 
ar bark wore а Атана Vise A MC сани card suergece сйгн; slapped Гао collect Foraugn orden Over 51000 allow 
of 28. Mal orders may sang charge càrd numtser {гаса А чер. pxtra and incluse $25 lecense fee AIL ecariprmani + 
юраган date]. cashuer& check money iter or persona oan factory taons wath the manufacturers warranty - | ' 
| hech allow 1 buseness days lur cherig tà clear) Pied Equipment is zuBpect fo price change and availability We Solar Power 
инний phone murrbêr, Inchide Jy shuppireg handing ship the same day on most orders No C OD s accepted 


Electricity from the sun is now truly practical. We sell 
various types of reasonably priced solar panels, solar 
cells and solar powered products. Send 
50* for brochure or order one of the 
items listed below and we will include 
the brochure free. 
Solar Powered AM Radio j; 
Place it in the sunshine and listen to f E | * 
your favorite station! Features good 
quality volume and tone from built in 
speaker. Complete and ready to 
operate. Makes a unique gift! $24.95 
Solar Panels 
Converts sunlight directly into 
electricity to power small fans, 


MAIL TO 1251 HOABWAT п. слон CA, 85222] (F714) 5723 O330 


| ang insurance 1595 Oi manm iri PFOA Sipira ме Hla stare priores defer tiom maa order prices 
| 


MORE INCOME 


WITH A MAN-SIZED 
CRAWLER! 


NEW— Utility Crawler Tractor, high 
flotation steel cleated rubber 
tracks. Buy Factory Direct in 
KIT or Completely Assembled 
Over 30 attachments - back- 
noe, loader, blade, garden 
ром. еіс Odd job & resale 
opportunities are great! Send 
for 16 pg. Catalog 75¢, or for 
"Build-it-your-self" plans.. $7 00 (re- 
funded on any order) 


pumps, radios, recharge 
batteries, etc. 

12V 125MA $ 49.00 i 
12V 500MA 915000 


Special дү: 30MA Small Panel 
For powering transistor radios, 
calculators. $12.00 


Silicon Solar Cell 
Experimentors Assortment 


Each cell converts sunlight into 
electricity. Assortment contains one їй 
whole 2 inch cell, 5 odd shaped pieces i 


and a small motor. $7.95 


All items shipped postage paid in the continental U.S. 
Send check, money order, or use Visa or 
Mastercharge. Foreign orders add shipping. 


Phone Orders (303) 781-1589 
SolarAmp Inc. 


PO. Box 27885 Denver, Союгабо 80227 
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SEND TO 
DAHLCO 
DEPT Р$21 
Cedarburg, WI 53012 


you and your food toasty warm . . . 

Clean, Instant Heat Whenever 

& Wherever You Need It! . 
11,000 B.T.U. = `a K 


PORTABLE 
HEATER | 


eee Air Cooled Handle 
Heats up to 10 full hours li 


w 


Үш шош 
f TM | | fe Durable All-Metal 
on less than a gallon of ue, » о 


ff ff | 

24%” x 13% I, 

Weighs Only 10 105. | 
Here's a hot idea you can use anytime just 
about anyplace. small on size, yet big on 
performance . . . scientifically rated al à 
whopping 17.000 B.T.U. '5' Heats up to a 
spacious 1,500 cubic feet. Doubles as a 
terrific single-burner food warmer... keeps | / | ; | z | 
food and coffee deliciously heated and ready NUT | ii 8 Baked Enamel Lower 
to serve. Operates on clean burning. А |) Ln Drum & Top 
plentiful kerosene. Outheats catalytic and ve ال‎ | P RAM, 
propane type units. And no hard-to-get- EF s 
filled pressurized cannisters to tool with Е 
either! Economical . .. heats 810 10 hours ph mess 


^; gallon, zinc- 
coated steel 
reservoir 


Double Safety Latch 


xx Protective Metal 
Rm Floor Tray 


= 5 = == 


on only *. gallon of fuel. Safe and 

efficient. Needs minimum ventilation Just some practical 
when used in closed areas. Dozens of uses: 
applications including outdoor recreation. • Camping. 

garage, workshop, utility shed. Hunting 
emergencies. All-metal construction . . . Fishi 

Made in U. S.A. Compact and lightweight. ishing 

Complete with easy, illustrated è Garage, Shop 
instructions, Long-life wick included Utility Shed 


Order NOW while supplies last! 


Portable Heater (#403) N n 
ONLY $49.95 — | 
SAVE! 2/ $89.50 "uti We & Coffee , 


Soo Out Risk-Free Guarantee ^ SE таому WARENOUSE 198 Sour Man iret, t TODAY 


z11.000 B.T.U. Portable Heater must be exactly zi : پا‎ ca 
Zas described. You must be convinced that it 15 à Dept.768, Wood-ridge, NJ 07075 © (201) 772-2929 | 


zsuperior product — quality built in U S.A. frome Please rush .____ Portable Heater(s) (#403) at the low. low distributor-direct 

БЫ едын or ET ae BUONA E price of only $49.95 each plus $5.50 heavyweight shipping, handling and | 

пу days lor an immediate replacement ог P dnce. Full Money Back Guarantee of satisfaction, | 
3. SAVE $13.15! Order Two (2) Portable Heaters, just $89.50 plus $8.25 


= геїипӣ, your choice and no questions ever, 
Шиши heavyweight shipping, handling and insurance. (Each unit packaged | 


* Emergency 

Power Outages 
мык, e Most Any 
а Hard-to-Heat Area! 


oil 


| separately: Same guarantee applies) | 
Unique 'Inner-Flow' design is made (Е. Send spare Long-Life Wick(s) (4410) @ $4.95 ea.. $ — 

| of specially spun durable fabric with pEnciosed IS ... Check | Money Order totaling $_ ______. (NJ residents ado | 
exclusive 3-ply construction for |a?» sales tax) | 
uniform fuel flow and long-lasting JBÉCHARGE MY |. VISA/BankAmericard Master Charge 


= а: س“‎ отш | 
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several for [Account No. ооо Ви. ра 


$4.95 6a. p _$____----____— 


PRINT NAME 
The ENERGY WAREHOUSE on 
150 South Main St., [А008=65__ 
Wood-ridge, NJ 07075 GAN: SSS 
(201) 772-2929 Check state and local laws regarding use in your area. 


ANTIQUE LAMP DESIGNS | 


service. Order 
emergencies. 


_ЄТАТЕ A 
. 1980 Energy Warehouse | 


WORDEN SYSTEM 
Build Tiffany Stylé Lamps 
i For Hobby & Profit At Most 
" Stained Glass Dealers 
E. BIG COLOR CATALOG *1.00 
H.L. WORDEN CO. (Р581) 

.Box 519, 118 Main St. 
Granger, WA 98932 


STOP RUST 
WiTH NOVEROX 


гов RR ^ xl PAD 


ак HRI . seen eevee $53.98 


SILVO (BRAND NAME) TOOL CATALOG 


THOUSANDS OF EXCITING TOOL VALUES: 
Stanley, Wen, , Milwaukee, Rock- 


ot oe Boi od pr 1 SEC 
or money order to: pus $95 r _SILVO HARDWARE CO. 


37 Chestnut Dr 
DB PRODUCTS Wayne, NJ. 07470 p 


| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 


2205 Richmond St, Dept. PSI-2 Phila., Ра, 18125 — 
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If You Think | 


y nm 
Is Gi ted... 


...and you want to make sure that 
his or her unique potential is 
realized, take advantage of this op- 
portunity to send for your Free copy 
of a brand new publication written 
just for you. 

Gifted Children is a newsletter 
for the parents of children with great 
promise. It is a reliable and thought- 

ul source of information on, in- 
sights into, and help for all of the 
problems, opportunities, frus- 
trations and joys of raising a gifted 
child. It brings to light some of the 
latest thinking on gifted education, 
and will be a constant source of help 
in the difficult decisions you as a 
parent have to make. Created by the 
editors of the award-winning Learn- 
ng Magazine, each issue of Gifted 
Children Newsletter will bring you 
features like these to help you enrich 
all of the learning experiences of 
your gifted child: 
* How To Grade Your Child's 
Teacher 
* What To Do About Sibling 
Jealousy 
Mistakes Parents Often Make 
with Their Gifted Children 
* Reviews of the best available TV 
viewing 
* Buyer's Guide for toys, 
electronic games and books, and 
Answers to your specific 
questions about gifted education. 
Plus an every-month bonus four- 
page section filled with puzzles, 
word games and thinking-skills ac- 
tivities for your child —and for you 
and your child together. 

Above all, Gifted Children News- 
letter is a publication sensitive to the 
needs of the gifted and talented 
children of today. And it is the onl 
publication comprehensive enou 
to give you the support you truly 
need to meet the many challenges of 
raising a gifted child. If you think 
your child is gifted, you owe it to 
yourself—and to your child—to use 
the coupon below to order your Free 
copy of Gifted Children Newsletter 
today. 


* 


Yes! Send me the next issue of Gifted Chil- 
dren at no risk or obligation and enroll me as a 
Charter Subscriber. 1 understand that if I am 
not completely satisfied I may write "cancel" 
on the bill, return it unpaid, keep my copy of 
Gifted Children free and not be obligated in any 
way, now or ever. Otherwise, you will con- 
tinue my subscription for a full year (11 ad- 
ditional issues) at the rate of just $2 per month. 


Name . ; 


Address 


City/State/Zip 
Mail (0: 


51AKB 


Gifted Children Newsletter 
Gifted and Talented Publications, Inc. 


1255 Portland Place 
P.O. Box 2581 


| 
| 
| 
| 
| 
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THIS RUBBER STAMP BUSINESS THIS TABLE ТОР MACHINE WAKES 


PAYS BEGINNERS $22.50 AN HR. 
Start at Home in Spare Time 


The multi-billion dollar Rubber Stamp business-once con- p^ 
trolled by a few big companies-is now being taken over by f ^m 
small operators-one in every community in the U.S. Men 1e $9 ^ 
and women who have this inexpensive machine can turn out ъ 5 

huge quantities of Rubber Stamps. Working full capacity it 
can earn as much as $33.00 an hour for the operator. You 
don't need experience. We supply everything. And, can show ма 
you how you сап have this business FREE. па та та ия нш ша та та шн шш ш шшш o 


Cash in on the lucrative Rubber Stamp busi- sg Rubber Stamp Div. НЕЕ! | 1 
ness in your community NOW! We'll mail full Ч 1512 Jarvis Ave. Dept R-3-KB Chicago. IL 60626 
particulars FREE. Rush coupon today or send ! E Please tush full par: Name د‎ e 
your name on a postcard to: g ticulars that can gei 
Rubber Stamp Div.-Dept. R-3-KB g me started in the | 

; 4 i rofitable Rubber Addre: "CH 
1512 Jarvis Ave.-Chicago, IL 60626 E tawny business at e SSS 


D g home. Include de- 
Call Toll Free 800-228-5000 1s mem с 
(in Nebraska call 800-642-8777) g Everything vou send 


gp iswit hout cost or ob- 


24 Hours a Day—7 Days a Week, {ligation to me. бае Zip. 


ONE-MAN T 
PORTABLE Th o a Patterns 


| if you need good, high- quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew 


over 250 designs ; ONLY $1 refundable 


"IUTITITTTEL 


"| Protect Your Life, Home, Besiness, Auto, etc. 


* Our catalog shows how. Install your own 
alarm systems ond devices and save $333. We 
offer FREE write-in engineering service. 


SS FREE CATALOG Huti tis, er t 


Burdex Security Co. Box 82802-PS Lincoln, Ne. 68501 | 


ooe-Bui t Tova Crafts, mc Dept 239, TAHOE CITY. CA 95730 | 


EARN — —3 
EXTRA INCOME 


NOW! BADGE-A-MINIT makes it possible for you 
lo fill orders for pin-back badges you make 
yourself for every community use. Clubs, 
litical groups, Poir businesses and lodges 
have many needs for badges throughout the 
year to promote their activities and identify 
members. With BADGE-A-MINIT you create for 
all those needs with badge parts that cost just 
pennies each. Finished s sell for much 
more! 
Here's the lowest price ever for a complete 
badgemaking system. New starter kit includes 
sturdy Lexan die press; color-coded, BUT-N-LOK 
dies, quality, pin-back badge parts; and easy-to- 
follow instructions. Discover badge power for 
only $17.95. 


TÉ 
ates 


BADGE-A-MINIT, Ltd., Dept. PS 281 


| 2 Box 618, Civic industrial Park, LaSalle, IL 61301! 


C YES, RUSH ME the Badge-A-Minit starter kit for only 
$17.95 plus $1.75 shipping. (Ill. res. add $.90 tax) 

[7] Personal check or т.о. enclosed. 

(О Use charge card below: 

O VISA O Mastercharge C Am. Express C] Diners Club 

Г] SEND ME FREE. the all color Badge-A-Minit catalog. 


Credit Card # ; 
Interbank # (MC) — — Exp. date 
Signature 

Name 


Address — 


City 


reti‏ ت 
UNCONDITION iL MO BACK G ARAN‏ 


needed) can easily cut enough on weekends to save | | 

hundreds of dollars over high lumberyard prices. For | IE? 
power use tractor PTO or other low HP diesel or 

electric unit. Factory-direct selling keeps price low, Е 


and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 


ae EASY WITH A 
Fi: STRUCK- KIT 
CRAWLER 4 


Т BELSAW MACHINERY ( со. 

| 371F FIELD BUILDING 

| KANSAS CITY, MO 64111 

Please send all facts and details in 
your FREE BOOK “How To Saw 
Lumber". I understand there is No 


ti mit! Obligation and that No Salesman will 

= ина: call on me. 
Е TRACTOR! V 
Я Address | 

City-State “ oem 


Portable Steam Cleaner 
Steam in 60 seconds 

CLEAN: 

Engines, Air Filters, Lawn Mowers. 


3 year guarantee on fire box, coils. Uses 
E liquid soap, propane tired: Weight 120 Ibs. 
p^ Auxiliary pump required on low water | 
pressure, 
WEDCO MFG. INC., Dept. 5-5, 
Scott Lane e Box D, Jackson, WY. 83001 


Components 
Clock Movements: Бачае, 


T a Бн — не "ШЫР ج‎ “НЫР АШЕР a АР 


Ful track Magnatrac outpulls, outpushes, outworks wheeled 
| garden tractors especially in slippery conditions. Kit type tractor 
(can be easily assembled on a weekend) saves you money (buy 
factory direct). 16 hp., 4 speeds forward and 1 reverse. Over 30 
heavy-duty attachments incl. moldboard plow, dozer blade, 
snowblower, mower, tiller, hydraulic or electric front-end loader, 
backhoe. Similar attachments available for our lower cost, 
highly popular Mini-Dozer. Both Tractors offer you great odd job 
and resale opportunities. Send now, to: 


geom a ЧЫН Р wn JOE 


STRUCK KIT, Dept. P820 Cedarburg, Wis. 53012 

O Catalog showing Struck Tractor Kit construction & 
uses pen Mini-Dozer or Magnatrac) — 50g. Both 
catalogs — 75g. 

[] Plans for fabricating Struck Tractor (specify Mini- 
Dozer or Magnatrac) from local materials —$7.00, 
Both plans —$1000 (Refunded on any purchase.) 

Name 

Address " 

ite State Tio 


BS. I1 I IL a a ED ШЕН; ШЫР ЧЫЫП ЧЫЫР ar 


THE TOUGHEST PVC INFLATABLES of heavyweight canoes 


and dinghies. $100,—$220. 


Sea a Dept PS2, 51. James, NY 11780 а è phone 516-724-8900 


Better than Cable m- ‘Over 200 TV and pre 
services. Why waste money? Learn the whole 
story and build a video system the family can en- 
joy. No commercials, FREE movies, sports and 
Vegas shows—world wide, crystal clear reception 
connects to any TV set. Big (8 x 11 in.) book load- 
ed with details, photos, plans kits— 


TELLS EVERYTHING. Satisfaction Guaranteed. 
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p 
GLOBAL TV ELECTRONICS 
g P.0. Box 219-A. Maitland. Florida 32751 
Send $7.95 Today! Add $2 00 for 1st class (airmail) 
or call our 24 hour C.O D. Rush order line (305) n 
Name — = 
| Address тч 
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Underground 
110108 


O Plans For The Future — 
44 Book features full color nme of | 


de nd осада, р 
nor lane, | reri iem available 95 pan 


Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW, Start 
Spare time in your basement or garage. 
Big opportunity for mechanics. 

Write for folder No, PS2, and free bonus ap 


EASY-TO-ASSEMBLE KIT 


ONLY F.O.B. 


For 3'6" diam. Other diams. from 4' to 7' at 
comparable savings. All diams. adjust to 
floor-to-floor hts. of 8'1V3" to 9'6". 


People who've looked everywhere tell us there 
isn't another spiral stair around that touches 
our combination of price and quality of mate- 
rials and workmanship. We believe it! 

CALL OR WRITE FOR FREE BROCHURE: 


кайне; Ра 19008 
Nome 
| Street 


 — QUA АВ‏ — س 
We accept MasterCard and VISA. _‏ 


THE IRON SHOP 


MANUFACTURERS 


LONG PLAY — 10 HOUR 
TAPE RECORDER 


Top quality AC-DC cassette re- 
corder, modified to provide 5 
continuous hours of recording and 

| playback of true fidelity, distor- 
lion-free sound on each side of 
cassette for a total of 10 hours. 
Unit has many special built-in , 
features,. ТОК 0-С180 cassette 

| supplied, 


NOW ONLY $125.00" 


m 
E 7) 


i qi lik nie 


Record incoming and outgoing 
calls automatically with this all 
solid state unit connected to your 
telephone jack and tape recorder. 
starts پاات‎ when phone is 
lifted. Stops when you hang up, 
making a permanent record. Eas- 
ily installed. No monthly charges. 


$24.50° 
VOX VOICE ACTIVATED 
CONTROL SWITCH 


Solid state, Self contained. Ex- 
cellent adjustable sensitivity. 
Voices or other sounds activate 
recorder, Uses recorder m or 


| | remote mike. 244 x 1% 
| $24.95* 


Phone call Adapter ЕП 50*, VOX $24.95*, (* plu lus 
handling), 10 hr. Recorder 
Pall & handling) ^ MIC, 
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NOW! Get in on the 
PROFITS n Jê 


REPAIR! 


Work part time, full time- 
right at home—we help | 
you every step of the way. 
No doubt about It...as a small engine ‚ you can cash in 
on the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
m or labor. A simple tune-up earns as much as $17.50 for 
than an hours work, and , engines and accessories 
will add even more to the profits. 
Plenty of business waiting for qualified men. 
46,000,000 Small Били Маны A 
That's the official count from the Engine Service Assn., and 


| one-million new engines are being built each month. With fully 


accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers, 
MN. edgers, es, garden (€ = fing mint- 
, generators, $ Spr snow- 
cecal he istis most endless. sina 


Professional 

Tools And 
Equipment 
PLUS M. 

| HP Clinton ү? 
Engine... Mig 


_ AN YOURS TO KEEP— 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘bom mechanic’ or have any prior 
experience. You can master this profitable trade right rd home 


in your sparetime. Lessons are fully illustrated...so clear 
| ‚ and with our famous Jeam by doing method 
We also show les 


et business, what to charge, where to get ye 
„all the inside ies of the trade you need 
assure success right from the start, 


Send for FREE Facts —Do it TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothíng by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 

Just fill in and mail coupon below (or send postcard 
with name and address) to receive full information 
by return mail. \\ 

RUSH COUPON TODAY 
BELSAW INSTITUTE 


531F FIELD BUILDING А E 
KANSAS CITY, MO 64111 Ne мн 


FIELD BUILDING — ,, Member 
| anes MO 64111 ‘Sucycomct “a 
YES iio send me the FREE hol ha ve Hi 


i fal detalis about stating evar et abr in i- 
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TILLER USERS... 


Can your machine 
do all of this? 


x Handle with just ONE HAND. 

% EVENLY break, turn & till soil. 

x Shred vegetation without tangling. 

x Leave NO WHEELMARKS or FOOTPRINTS. 


The TROY-BILT® ROTO TILLER-POWER COM- 
POSTER can do all this and more! That's why 
serious gardeners consider it the 

finest tiller available. See for 


yourself! For complete details, 
OFF-SEASON SAVINGS, and FREE 
24-page booklet en this and 
mail today to: 


TROY-BILT® Tillers 
102nd St. & 


тиоү-антө Roto Tiller- Power copi 


t St. & Oth Ave., Troy, N.Y. 12180 | 


Lian в send the whole wonderful story of TROY- — 
| BILT® Roto Tillers including prices and OFF- | 


SEASON-SAVINGS now in effect for a limited time. 
(Please Print Clearly) 


MER" allows you to.operate three ONLY 
hase OE м thru 74% horsepower from 220 
volt single phase power sources. Rugged — heavy 159% 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1466, 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


H FOR THE 8 Burro Travel railer kit sleeps 
1. 000 ibs. Fiberglass. Ready to tow. Finish interior only. Write Burro 
PS-2,14143-21st Avenue North, Plymouth, MN 55441. For full color 
g send $2.00 to cover postage and handling. Dealers Wanted. 
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STAIR-GLIDE е Stairway Lift 


America's largest selling stairway lift is the 
ideal solution for people who can't or 
shouldn't climb stairs. 


Rental-Purchase Program 

Easily installed 

UL listed 

Will not mar walls or stairs 

Economy and Outdoor models йан. 


AMERICAN STAIR-GLIDE * CORP. 
4001 East 138th, Dept. PS-021 
| Grandyiew, Missouri 64030 


| E Total amount enclosed $ 


because it fits you 
fectly as you slim down! 


x LOOK SLIMMER INSTANTLY! 


| LOSE25POUNDS OR MORE, 
IT STILL KEEPS WORKING! 


POWER SHAPES YOU NOW, 
KEEPS WORKING AS YOU LOSE! 


Now you can look in Your mirror and see 
a sleeker silhouette the very instant you 
put it on! Power-slim gives you real con- 
trol, helps deflate that spare tire, flatten 
unsightly tummy bulge, smooth out rolls, 
"like a glove" from 
the very first day — keeps on fitting per- wait — mail coupon today! 


e Controls 
waistline, 
tummy, 
supports 
back 


| f LOOK SLIMMER, STAND TALLER, FEEL YOUNGER 
ET DURING YOUR REDUCING PROGRAM! 


It smooths your figure, boosts your ego, | 
because it shrinks with you day by day 
as your pounds melt away. One size fits | 
men or women, and you must be de- 
lighted or return within 14 days for full 
refund (except postage & handling). Why | 


© 1980 Westport Home Products, 
60 Wilton Rd. , Westport, CT 06887 


B g WESTPORT iin PRODUCTS, Dept. TB-310 60 Wilton Road, Wastport, CT 06887 E 


Е Please send me  — (#0005) Power Slim(s) at only 
1S7. 98 plus $1 pal & handling, 


i LJ] SAVE: Order two for only $14.98 — one to wash and 
one to wear — and we'll pay postage. 

If after receiving my order I'm not delighted, | may return 

it within 14 days for refund (except postage & handling). 


CT residents add 72% 
W Sales Tax. Check or money order, no С.0.0.'5 please. 


You may charge orders over $10: O Visa O Master Charge - 
Card No. = 
Exp. Date = 
ee | 
Address Apt. X - 
City ——— — —————ÁÉÓÉ— State Zip : 


“freaky, funky, festive. fantastic" 


N.Y. Times Book Review, Aug. 19, 1979 


Now in its third revised printing, Let» Reach for the 
Sun features 30 energy-efficient designs which offer 
do-it-yourselfers and builders alike the chance to con- 
trol their own energy destiny. Going beyond mere 
solar technology, this unique 144-page book by designer 
and solar pioneer George Reynoldson is about beauty... 
and fun...and human survival. Best of all each innova- 
tive design is backed up by the most complete plan 
package and cost control system on the market. 

Now you can be a solar pioneer too! Direct gain 
designs, greenhouse environments, earth- 


Time Designs inc. 
copy(ies) of Let's 


Yes, please send me 


Reach for the Sun @$9.95 ea. I understand that I may Signature 


read the book for 15 days and if not satisfied, return it 


for full refund. Name 
п Check or money order enclosed iii 
| а Bill VISA or O Mastercharge Exp. date ; 


V Card No. 


"Let's reach for the sun" 


30 Original Solar and Earth Sheltered Home Designs 


(cinco c m "mm ie ee E 2.3 


sheltered domes, active systems, passive mass walls, 
envelope principles and underground homes are all 
handsomely displayed and described in this NEW 
revised edition of Let's Reach for the Sun. Send today! 
What Others Have Said 
"many of the designs borrow from America’s rich 
architectural past, while others catapult boldly into the 
realma of futuristic design." House Beautiful 
"Helpful tips and suggestions are invaluable to those 
who want to try the solar alternative...” 
Science Digest Magazine 


[JL киш тшш ишш пиш кишп шыш шыш es шыш M M M M EL AI 
P.O. BOX 1989 SEDONA, ARIZONA 86336 602/282-3639 


State ZIP 


The lightweight Air Bed offers a revolutionary sleeping 
experience. Gently. but firmly supports you with 100% air. 
Features air coil construction with multiple controlled air 


chambers that hold your body evenly and independenlly. Air Coil Construction Stores Ea ule Shelf 
Turns any room into a guest room. The ideal portable тз — — 

bed for holiday and vacation visitors...and it stores easily. sss " € me me the he following AIRBEDGSE 7 
Take it camping, in your van, on your boat, in your sum- | T Double Size (Item 2354) $69.95 

mer home; sunbat he and float on it І '] Queen Size (t em 2360) $79.95 


. 1 King Size (Item 2374) $99.95 


Available in twin, double, queen and king sizes. Inflates | 
|. Add. $4.95 per bed fur shipping and insurance. 


in minutes with most air pumps or cannister vacuum. 
(High-power air pump available —optional.) Made of sturdy 
20 gauge poly vinyl, cleans with soap and water. Repair kit 


: AC Air Pump (item 0004) $29.95 
3 DC Pump-12 volts-(Item 0005) $29.95 
illinois Residents neua S'A 9% sales tax. 


and pump adapter included. Е j Check/M.O.Enclosed | [| Charge My Credit Card: | 
Don't be mislead by imitations. insist on the original, ‚1 Master Charge |. American Express .. Carte 
red velveteen The Air Bed. 10-day Free Trial. If not 1 Misa i| Diners Club Blanche 
satisfied. return it within 10days for refund. Order now! CardNo. st . ..Exp.Date -. 
Name .| | /|—  . VPE Ir Rr 
' Nevada Residents Call: Adi... — __ ___ ete 
актоо ооо 8.648.560 anane | Adaross. —— 


790 Maple Lane, Bensenville, Illinois 60106 State ixi conc a 


Contemporary | | sinet Pm 


-| 
-] 
OPERATOR NO. 48. 24 HOURS A DAY, 7 DAYS A WEEK der S —| 
| 


Contemporary Marketing, Inc. 
790 Maple Lane, Bensenville, IL 60106 


E mage numi am. 
Rare Technical Books! 


If you haven't written for this 
unusual catalog yet, you've really 
missed something! 


In it you'll find scores of pamphlets, manuals, paperbacks, textbooks, 
engineering and professional handbooks on lathes, machine tools, 
electric and steam autos, fuel alcohol, wind and water power, steam 
engines, methane, welders, homesteading, crafts, electronics, woodwork: 
| ing, electroplating, blacksmithing, alternator secrets, three-phase motors, 
foundry, small business and much, much more! 


| FOR INSTANCE: | 

„discover a brand new book that shows you how to convert 
any small car to electric! 

..ü series now being released that shows you how to build a 
complete metal shop including a screw-cutting lathe from 
scrap metal without expensive tools! | 

„collections of rare patents on the Stanley Steamer, forgotten 
carburetors, and high-performance metal detectors. 

...8 fantastic 1900 page handbook used by professional engineers 
that covers just about any topic you can think of. 

..a pair of top-rate hydraulics manuals used by the best technical 
schools 

„plans for steam engines, water wheels, sheet metal brakes, fuel 
alcohol stills, kilns, and much more! 


a a o: 

980 Car, ж 
гаан ёи 

ЧИ Generis у шы, 


Learn why people are talking about this dynamite catalog, and why Lindsay 
Publications is fast becoming the number one source of rare information 
for engineers, inventors and do-it-yourself enthusiasts throughout the 
world. 

Every publication is fairly priced, and satisfaction is quaranteed or 
money back. There is no charge for the catalog itself, but we ask that you 
send 45€ in stamps to cover Ist class postage. 

See what you've been missing. Write for your catalog today! 


USE THIS 
HANDY COUPON 


| | к _ к н. NM E =: 
Lindsay Publications, PO Box 12-AN, Bradley IL 60915 
[ Send me your latest technical book catalog. Fast! I've enclosed 45¢ int 
stamps for postage. 
Gpp. — ————————————— Se 
street 


Your home 
workshop 
can pay off 


BIG 


with 
B B this 


Power Feed Ñ 


Planer Molder Saw 


Three power tools in one— 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 


Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


; SEND FOR 
30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON — BELSAW POWER TOOLS Co. 
TODAY! балий. Ma CAIN 


BELSAW POWER TOOLS 


921F Field Bldg., Kansas City, Mo. 64111 


Please send me complete facts about 
PLANER — MOLDER - SAW and 
details about 30-day trial offer. No 


obligation, no salesman will call. 
"| NAM 
IE Рн с 2-7. —— —— LZ 
BEN n ی‎ 
STATE — IP | 


SPARE TIME CASH 


Assemble 16 hp. Big Wheel Tractor Kit for 
yourself or resell for profit. Factory direct 
savings. 30 attachments — 57" mower, plow, 
loader, backhoe, snowblower, etc. Catalog, 
75€; "Build-it-Y ourself" Plans, $7 (refunded 


STAINED | 
GLASS 
Send 50* forfascinating 
catalog of kits, tools, 
ideas, books, and sup- 


on any purchase). j plies. 
Struck Kit, Dept. PS21T Cedarburg, Wis. 53012 a BIG STARTER KIT i 
| Only $17.95 ppd. 
———— PP" | WHITTEMORE, Box 2065DE, HANOVER, MASS. 02339 


| ( LOQ KS | veri TOSI 

| MAKE OR REPAIR Noir Fa 

for FUN and EXTRA | Ф 10 ton ram, 2 cyetee per mm cs. c ави 
INCOME! 


logs 25" x 18", Also avail- 

able for 8" wheels for 
trunk transport. 

Try Klockit's selection of super ac- 

curate QUARTZ Battery Clock Move- 

ments, Dials, Hands and Numerals 


For details write: 
Spits | 
EASIER & FASTER! THE BOSS 
at Bargain Prices! Free Catalog & 
Booklet: Creative Clock Making for 


| LOG SPLITTER! 
fie... Only $49.95 plus $5 p. & h. for 
| med 
i | re 
We Whole Family! — "car or „plus $8 ready to vehicle ). Pa.— | 
` send 6% sales tax. Free info—send stamped | 
self addressed envelope. Good Products, 
Route 3 Box 88-A PS, Kutztown, Pa. 19530 | 


2 bulb fixture duplicates the charm 
and increases the light output of a 
double mantle gaslight. Kit in- 
cludes on-at-dusk, off-at-dawn 
photo control, fixture, bulbs, 
detailed instructions. Your energy 
savings will pay for this kit in less 


DEPT. PS2, P.O. BOX 629 
LAKE GENEVA, WISCONSIN 53147 


FREE HANDS WITH EACH MINI MOVEMENT PURCHASED 
We Welcome Phone Orders Call [414] 248-1150 © For Ist Class Catalog Delivery - Send 50c 


than 6 months, 115 volt kit $28.85 
postpaid, or safe 12 volt kit including 
plug-in transformer, $39.95. 

Dealers and installers inquiries invited. 


.  PANELIZED DOMES 
№ SHIPPED WORLDWIDE 


Innovative new inserts 
for fireplace cut fuel 
bills, preserve beauty 


The latest in fireplace inserts deliver both high 
heat output and high efficiency. Fuel savings up 


X» Learn how to MAKE MONEY 
in n DRAFTING 


course. No special talent naterials We show ren with 


 BROCHURE/ PLAN PACKAGE " 00 DEALER INFO $5. 00 


io $50.00 ai me monti, ue тевек VACATION OR YEAR-ROUND LIVING. ENERGY EFFICIENT. | РРР а "etto do, howto tot LEARN PREETING! M 
while burning less wood or coal. DESIGN YOUR OWN PLAN OR SELECT ONE OF OURS. |р мае 
Unlike others on the market, the new inserts PRE-MANUFACTURED TRIANGULAR SECTIONS | KIT" ADDRESS —| 
have a thin profile. High output dual variable BOLT TOGETHER IN HOURS. | Accredited cITY_____sTATE__ ZIP ات‎ 
ed blowers are hidden inside the fire ) ' кшш NORTH AMERICAN SCHOOL OF DRAFTING, 
aries _ NATURAL HABITAT DOMES ECL soo Campus Dr., Dept. PCO11, Newport Beach, CA 2660 | 


1108 South 10th Street Sheboygan, Wisconsin 53081 
Unique interchangeable air-tight — a T S 
and full-view glass doors 

Unique design enables you to enjoy the 


beauty of the fire through full view "picture 
window" glass doors that stay clean longer. 


Build Your Own 


STICK EM UP, AMERICA! uo СОМЕ ТИН 


Our headline might be funny except that it describes our 
energy situation so well. Our patent file searches prove 
we can break out slavery to the energy industries. Proof is 


in our dynamite new book of FREE ENERGY PATENTS. (NOT 
solar or wind energy). While we can still make this offer 
and for full details, send your name, address, zip code: 
THE FREE ENERGY PRESS Dept. PS-2 

\ PO. Box 22469, Robbinsdale, Minnesota 55422 


Then, when you want longer overnight burning, 
you can quickly replace the glass doors with 
air-tight steel doors. 

A steel fire chamber with its own damper 
contro! adds to burning times. It encloses the | 
patented Thermograte" high output stainless ت‎ iii m eii сла улыр 


Cut 6" thick polystyrene panels, connect them to form a 
dome, apply steel mesh ‘and 2” cement. You can build this 
beautiful dome, 33’ diameter, 17’ high for appr. $1900. 


steel tubular heat exchanger system. | PREEN HARDWOOD VENEERS 
& LUMBER CATALOG 


P. O. Box 430253, South Miami, Florida 33143 


Lifetime burnout warranty, | эе varieties world’s rarest veneers and PAARE] | Use the spacious, richly insulated, super energy saving dome 
ae um at reasonable prices. Simplified EXPL for cottage or permanent home. Let us tell you how in our 
6-mth Money Back Guarantee l wood ing instructions, plus full color S) | | book entitled: "BUILD YOUR OWN GEODESIC DOME” 
In addition to a lifetime limited warranty | now and get special bonus J | | describing various size domes. Send $4.00 to: 
against burnout of the heat exchanger tubes, | Starter offers. “SAVE 25% Hurry! | KEY DOME ENGINEERING Dept. PS-2 


| BOB MORGAN WOOD, Dept. PO2K86 
1123 Bardstown Rd., Louisville, Ky. 40204 


there is a 6-month "Money Back" Guarantee of 
Satisfaction on the units. L 


A fully-illustrated catalog is yours FREE 
by writing: 


{Ж „КЕН, START MAIL ORDER 
W^ HOME IMPORT BUSINESS 


Envirostyle Direct, P.O. Box 43021, FR die Md 
Dept. 860-102 St. Paul MN 55164 I'll send you a free sample import to prove you can 
or calling TOLL FREE: 1-800-328-0882 make big money in your own spare/full time business. 


Я . ; p ` manufactured 
No investment in stock. World's most famous importer | | ‚ - 
will guide you, Clip this ad, good for free sample and Tax Credit SOLD FACTORY DIBEGT 


un dia B ‘ee Report — жы - fei Is ell —Offer limited lo adults, | Losses pc Peet “ме = 


C ———— ———— MD т X — TER lu Bia ka LL BEA. L| a сз "E EL h i-am us HS 


New window mount design permits 
Cut Heating 
Costs А easy installation and removal. 


Up to 60% One of the most efficient collectors 


Fabulous Folboting NOW 


Avoid the risks and discomfort of tippy canoes, xp y 
| Kayaks, wobbly Inflatable rafts! W, you C 


The Amazing | 
Stirling f 


securely in pertected Folbot, completely aa m 

| EXCLUSIVE swivelback COMFORT. America's 
foremost small craft in various styles and colors 
from 1 fo 4 seaters, GLIDE smoother, faster 
with EASIER lightweight double blades, 


Hot Air Engine 


T4" x 4" Heat is the only fuel required! Perfect tor nature study, scouting, Hoat , 
EX cruising, Suprema im Te wearer, aur 
silent This miniature Stirling Cycle Engine meas- маала реа. Мон Kis or ready A 
ures 7" x 4\4” and comes complete with built- FACTORY БАЕТ. Мик раны 
\ Safe п alcohol burner. Red flywheels and chassis _inside trunk or aircraft | 


mounted on a green base, these all-metal 
beauties silently running at speeds in excess 


of 1,000 RPM attract attention and create awe Travel Craft at à 
wherever displayed. The model comes com- BIG SAVINGS A £ 
pletely assembled and ready to run, accom- Easy PREFAB DE 
panied by our "Stirling Cycle Engines" book. Kits from $162 


This is the first in a family of six different | orcartop — 
Fully desk-top model hot air engines to be issued || e 20 | 

Tested during the next three years. from $273 ES F СИД smart 
Е Experimenters e Hobbyists’ Power Source FOLDING f he |y Economic 
PUMA E d b Students e Collectors e Model Engineers from $475 рь Jee Une 

| An easily read, lavishly illustrated, 128- [че aL "oo FANE Single $36 

page book accompanies each engine or may | $239 E 2d 16 foot 

be purchased separately. This publication, Ё ЗД 2 E ы 

the first of its kind, takes the reader on a © BID Ze потег 


160-уеаг tour through the world of Stirling 
Cycle Engines. 


ALL METAL 


FREE 


SPEEDS TO 1000 RPM 
x BUILT-IN ALCOHOL BURNER | nee i Action Color Catalog 
TS) Solar Engines» 4020 E. M-DOWELL RD., PHOENIX, AZ 85008 U.S.A. (602) 273-6191 771 | nA With Facts & Figures. 
ра Enclosed: PS2 Please send me: Engine and Book @ $38.50...$ | | ES Bab нд Ше UAR 
Г] Check C Money Order — — — Book (separately) @ $ 5.50... $ | 
| Charge ton y (отче ab a ae зені passio | M ail coupon Or or addr ess 
' American Express [] VISA international (atrmau) please add: TOTAL : OLBOT CORP. P5281 | 
i | $11.00 for Engine; 82.00 for Book only.) $ ^ te; F . 
| H Diners ( Master Charge | | cg و‎ 31060, 
f= SIGNATURE | | 
| E EEAS NAME (PLEASE PRINT) | | 
| CARD No. ADDRESS | | 
! EXPIRATION DATE ; CITY STATE ZIP | 
D erm —— — — — — — CREDIT CARD BUYERS DIAL: (BOO) 528-6048 ————— — ИРЕГЕ 


Zip Code 


Но1 $19.98... 130 2 SPORTS CARS. 
но! 514.98... You Can Build from Kits 


Just Published | 
Giant Buyers Guide { 


160 Pages, 500 Photos | 


Discover 130 ful-size kit- |] 
built sports cars like the ona 
shown here. Most sell for a 
fraction of their apparent value 
and virtually all are easy to 
assemble al home. See and 
compare all the latest kit cars 
and manufacturers. Grand — 
new Buyers Guide is packed 


NOW...The Hunting Knife, 


You've Always Wanted / 
At A LOW, LOW Price / 
You Сап Easily Afford! 


| FREE bue! Leather carrying Case! 
Comes with FREE genuine leather case con- { 


OF OWNING. FROM 
175 DISTINCTIVE 


toured to cradle your knife on your belt, ready SURES ME н ч phon a piac «бшш, rg Vis and lec M 
ә for instant use and to prevent loss or damage. THIS 15 THE KNIFE | Everything from 40 mpg roadsters to sizzling electric 
oh OF A LIFETIME. conversions. Hundreds of dollars worth of valuable information 


NEC | nol available anywhere e. 
OPENS SMOOTHLY AND LOCKS | : Um 


FIRMLY IN POSITION 
SPECIAL c> 
SAFETY LOCK. | 
= = MAILNO-RISK COUPON TODAY = = = op 


e RAZOR SHARP STAINLESS STEEL BLADE 
e 71" LONG OPENED: ONLY 4" CLOSED | 
e SOLID BRASS HANDLE INLAID WITH EXOTIC WOOD. 


Here's the classic sportsman’s knife. You'll know :t the Moment 


you feel its rugged heft. . . its precision-balanced craftsman- es ort Home Products, Dept. HK-235 ® 
ship. . . its solid brass handle beautifully inlaid with exotic Wilton Road, Westport, CT 06887 и 
wood. The gleaming stainless steel blade is honed to such Please x me... Folding Hunting Knives : 
razor sharpness that you can almost hear the hiss as it zips with FREE Leather Carrying Cases for only 55.98 g — — 
through meat, dresses game, bones fish, even cuts kin- for ony $10 3 нЕ пато зн Oe оти " putes 27058 me 
tine dr res only 4" long when closed : E E EVE t MORE ling. í tt id T^ 90 Day : * 4 Day Money Back Guarantee s 

noa - ' ostage & handling. If alter using for a 
TV" open. Locks firmly and safely in position. (Acci- а Triall am nol delighted, Y may return ine knives for > AUTO LOGIC PUBL. Please mail my сору 
dental closing is impossible!) е lull refund (except postage & handling). à Р.О. Box 9312 CJ $8 (3rd Class. US only) 
LIFETIME GUARANTEE! a Enclosed is $ (CT Residents Add 7!2% u Department F S2 C $11 (st Class, US/Can.) 
It's unconditionally guaranteed in normal use п Sales Tax). | a Ё тош, Û $12 (Foreign Air) { 
against all manufacturing defects for the life of я CHARGE МҮ: J VISA Г) MASTER CHARGE е i | 
the purchaser! If anything should go wrong. | 
simply return it to the manufacturer, postpaid t | E S S ee A OR > Мате (print) 
for free repair or free replacement! TENE f- 1980 в Name в Address i 
90 DAY TRIALOFFER...MONEYBACKIF  . jJ Westport m 8 i 
NOT ABSOLUTELY DELIGHTED! ft Home ш Address E State Zip [1 
Use it for 90 full days entirely at our risk. „/ Miei : Ci ' RR eee у а eee MANUI: 
If not completely delighted, simply re- ^ — Be esM A O Master Charge О Visa Exp. Date 
turn for full purchase price refund чы” + Westport в State . dip = l Order TOLL-FREE or VISA REC i 
(except postage & handling.) جڪ‎ p Ieee eee Base ee nee eee el [E Day VISA REQUIRED! = 


pps + tats! Lo NO асын rec 


THE FIVE MORGAN DOLLAR 
INVESTMENT COLLECTION. 


Ж — es See р 


Sow SILVER 
а) DOLLARS 


Numismatic Collectors Guild has acquired a limited supply 
of fina Morgan Solid Silver Dollars, considered by experts to 
be the peak of the engravers art. These Solid Silver Dollars, 
412.5 grains of 90096 Fine Silver, are the most sought after 
coins ever minted in the United States. Some Morgan Silver 
Dollars sell for as much as $20,000 and a prime mint 
condition Morgan Silver Dollar recently sold for $42,500. 
The coin has become so popular that collectors and inves- 
tors have been hoarding them for years. As a result, there are 
no longer any Morgan Silver Dollars in circulation. Silver 
Dollar coins, in general, have increased over 1,000% (that's 
right, over 10 times) in value in preceding years. 

Now Numismatic Collectors Guild has assembled an ex- 
quisite Solid Silver Investment Collection of 5 Rare Morgan 
Dollars. Each set is displayed on a royal blue background in 
a handsome presentation case with embossed lettering. 
Makes a lifetime gift which can be handed down from 
generation to generation. 

Recently, these rare coin sets were selling at $250.00 per 
set, but we are now able to offer them to you at our low price 
of $175.00 per set for the next 30 days only 

Numismatic Collectors Guild, dealers in gold and silver 
bullion and rare coins for over 30 years, is a member of the 
Retail Coin Dealers Association ond the American Numis- 
matic Association. Money back if not completely satisfied. 


FOR CREDIT CARD ORDERS 
CALL TOLL FREE! 800-257-7880 


_ (New Jersey Residents call 1-800-322-8650) 


"PAY" YOURSELF $1000-- to 


BUILD THIS NEW 


4-WHEEL HAULER 


е 16 or 11 H.P. Briggs & Stratton electric start 
engine e automatic torque converter transmissions 
е 500 lbs. payload plus two passengers e dump box 
Аду" 40^x11" © steering wheel, foot | controls 
e forward and reverse gear е rear dual hydraulic 
disc brakes 

Tough Mark Series Haulers lug 500 Ibs.of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H.P. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric 
start. Steering wheel, fcot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 4412"x40"x11" extends to over 4' 
with tail gate opened. Many accessories. 

Build it yourself and SAVE $1000+. Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 
Only simple tools needed. Thousands from eight to 
80 have built a Carl Heald Kit. 

For more information call 616/849-3400 


or write for FREE brochure today: 


Heald Hauler ы 
Mark 4 Model НН-4 16 


shown with optional 
headlights and knob tires. 3-wheel models | 
and with steel cab. 


Сай Heald, Inc. Dept рв-вә 


Р.О. Box 1148, Benton Harbor, MI 49022 / 


Also | 


UNITED STATES MINT 


Minted about 100 Years Ago. 
Due to the fluctuation in the price of silver and gold, orders will be 
filled on a first come-first shipped basis until our limited supply is 
exhausted. 

NUMISMATIC COLLECTORS GUILD, INC. Dept. PS-651 1 

31 Second Avenue, New York, N.Y. 10003 i 


Please send set(s) of 5 Morgan Silver Dollars 
at $175.00 per set plus $5.00 postage, handling, 
insurance. (Limit 5 sets per customer) | enclose 
C] check, 1 money order, in the amount of 

. New York residents please add 


* o9 тожа dowow *& 4» do bo b p Row r rom тот в к m вок в ж m p wow m wow ш 


WG eri 
CHARGE MY Г] Visa (J) American Exp 
C Master Charge [Г] Diners Club 


Master Charge i 


Credit Card No. - Date, ........ 
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gem = = = == шш тш шш пш шш oum Um иш ва шы GR ша вш m ша иш UR тш те ын шш аш 
© 
=p 
= 


Get your college degree at home 
_ ЖЭ „=° MECHANICAL 
WE ENGINEER 


> Laam at home in spare time. No pre- 
vious experience needed—just a high 
school diploma. Now you can get the 
same training system used by many 
of the Fortune 500 rations to 
train their employees, Fully accred- 


\ — ited. College degree awarded with 
vul major in Mechanical Engineering. 


Learn engineering drawing, manufacturing processes, 
machine and tool design. Graduate in as little as f 


two years. Approved for G.L's and Veterans. | Free 
Get free facts now. No obligation. No salesman | Facts; 
| MSS ncn ron ioni sume Dept РОЙ! T 
i * JICS College Center, Scranton, РА 18515 i 
Send free facts on how | can get my College Degree in Mechanical # 
[ Engineering at home in spare time. 1 
que — 
| Address | 
LE T-n na 


CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the "Classified Opportunity 
Mart,” immediately following 
this section. You may find just 


| what you've been looking for. 


| 172 | POPULAR SCIENCE 


| NEW! ENGINE KIT | 


| ity engine and power your bike, Es 
| model boat or model plane. Easy “Sas 


recoil starter, full instructions. 


| eme SPECIALTY MERCHANDISE CORP. 


SAVE! Build your own high qual- 


assembly. 1.90.1 2 cycle magneto, 


$59.95 
Send 15e stamp for Catalog of other small engines. FOB 
HORNER'S SALES Dept. P5-2 

300 Dixie, Beecher, IL 60401 (312) 946-2515 


"nini GREAT OUTDOOR FUN. sima 
SEARCH ELECTRONICALLY FOR ... gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. == 
For your nearest dealer no E i 
and free catalog 

= ا‎ TOLL FREE 


White's Electronics, Inc. Dept. PB-1 


F. 


AIL ORDER 


OM 

that C SUB-WHOLESALING & 
C CATALOG DISTRIBUTOR 

C FLEA MARKETS Z 

C PARTY PLANS 

C WAGON JOBBING 

C RACK MERCHANDISE 

Г] ADVERTISING SPECIALTIES 

C BUSINESS GIFTS 

C FUND RAISING SALES 

Г1 DROP SHIP SALES 
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YOU! 
Then cut 


———— 1 
- - l— н 


E We will mail complete informa- 
wiv: tion on how to get started. It's 
easy’. . . because we supply everything you need 
from sales plan to catalogs to top quality, high- 
profit merchandise 


There's no other COMPANY like... 


6061 De Soto Ave. Dept 307-02 
asy Woodland Hills, CA 91365 


REBEL FLAGS 


^. Authentic looking Confeder- 

— ate Battle Flags. 100% Cot- 

: vs ton 2x3’ - $8.50, 3x5’ - 

M в, - $16.00, 4x6' - $21.50, | 
Muro n om ‚ 12"* 18" - $5.00. Send to: 


BROWARD FLAG P.O. BOX 8593 - PS 
Asheville, NC 28814 


5 TO 12% OF THE HOT AIR LOSS IN YOUR 
HOME COULD BE GOING THROUGH THE 
VENT IN YOUR KITCHEN RANGE HOOD 


THE THERMOMISER™ AUTOMATIC 

DAMPER IS DESIGNED TO 

STOP THIS LOSS... ! A s 

e EASILY INSTALLED Pu ^ | ' 


| ® ATS ANY SIZE VENT 


e STOPS COLD DRAFTS ` 

e NO WIRING NEEDED 

e SATISFACTION GUARANTEED Ee oS eff 
e QUALIFIES FOR 15% FED. TAX REBATE “ЕЗ 
SEND ONLY 58.95 (CA RES. ADD 54€ SALES TAX) 


| 27 ENGINEERING, DEPT. PS2 « 472 LOTUS LANE 


P.O, BOX 125 e MOUNTAIN VIEW e СА 94042 


~, You Сап Lose Up To 
| W Pounds In I5 Minutes- 
) 5Inches In 5 Hours! 


à BEFORE WE CASH 
YOUR CHECK! 


umma VV Ї CN m; 


Second Skin- 
The Space Age 
Slenderizer That 
Starts Erasing Extra 
Pounds & Unsightly 
Inches INSTANTLY! 


HUNGER! 


NO 
PILLS! 


Just fill out the coupon and postdate your check for 30 days from оолу. We'll hold your 
check or money order for 30 days, but we will send your Second Skin NOW! Try it. Use it. 

Watch inches disappear. If for any reason you are not delighted, send it back We will 
return your check or money order UNCASHED! Thousands of happy customers make 


Lose Pounds & Inches From 
Waist, Hips & Thighs, Now! 


‘Yes, Second Skin will actually take off 
bloaty pounds and ugly inches from your 
entire body. All over the world people are 
using these same scientific principles to 
shed unwanted weight and excess flab, 
in just minutes. You've heard of those 
luxurious Turkish baths. You may have 
even spent some time in a super Scan- 
dinavian Sauna. Surely, most of us have 
tried the steam room at the local health 
club or YMCA. How did you feel after just 
a few minutes? You felt lighter, tighter, 
healthier, and more invigorated! 

with Second Skin, the Space Age Slen- 
derizer, you can actually lose up to 5 
LBS. IN JUST 15 MINUTES...5 
INCHES IN 5 HOURS! 


Here's How it Works 
Second Skin's construction is so fine, it 
seals in the heat of your own body, creat- 
ing a thermally insulated pocket of air 
that starts the heat working on all areas 
of your body IMMEDIATELY! Waist, 
hips, thighs, even arms...anywhere de- 
posits of excess fluids add extra pounds 
and form those e and embar- 
rassing bulges and rolls. Use it regularly, 
as needed, to slim down and keep trim- 
mer. Second Skin is designed for super- 
speed and super-results! 


Note: As with any weight loss product, follow directons and 
consult physician if you have any existing aimant. 


Use it Anywhere 

All these benefits can be yours 
anywhere because Second Skin is port- 
able. You can carry it in your handbag, 

jacket pocket, briefcase...even your 
lunchbox! And you can wear it while jog- 
ging, doing housework, gardening, ex- 
ercising or just lounging around. Its soft 
and washable, too. And you can LOSE 
INCHES WHILE YOU SLEEP! That's 
right—24 hour, night and day slenderiz- 
ing action in the finest looking, softest 
feeling space age slimming suit ever de- 
signed! Why check into an expensive 
spa when youcan slip into Second Skin 

for just pennies a day? 


us bold enough to make this super guarantee! 


FREE GIFT! 


| We'll even include a sen- 


sational 64 page Guide 
To Youth And Fitness 
that you can take with 
your Second Skin | 
anywhere! It's chock , 
full of proven tech- 


{ niques for looking , 


younger, having 
greater energy 
and feeling fit 
and trim. 


iron Clad Money Back Guarantee! 


Ae W 7 You Must Be Completely Satisfied Even After The First 15 Minutes of Use 
| or Send Back Your Second Skin Within 30 Days. For An Immediate 


Refund in Full! 


1 | The New Body Boutique, Inc., Dept. DMN103 
|) 3) 2105 Lakeland Ave., Ronkonkoma, N.Y. 11779 | 


мы Sirs: | have enclosed my check or m.o. Please send me Second Skin, the Space Age Slenderizer plus my FREE 


Give us your waist size: Men 


Name — 
Address. 


A 4 = City = = 
me" JS (Code Sid) 


Second Skin for an immediate refund and keep my 


г 1Спеск here i! you want us to hold your check, т.о. uncashed tor 30 days. 
1 Rush 1 suit at $12.99 plus $1.50 p. & h 


Guide to Youth and Fitness which | may use for 30 days at no risk. If for any reason | am not satisfied, I'll return. | 


EE Guide either way. (N.Y. residents add sales tax.) 
| L Ll Á— M 


1(SAVE $3) Rush 2 suits at $23.99 plus $2 p. & h. 


| ———— р 


Canadian orders to: 280 Havelock St., Suite 202, Toronto M6H3B9. Add 25% 


= се 


Free! 


Edmund Scientific 


Astronomy, Microscopy, Biofeedback, 
Weather, Alternate Energy, Binoculars, 
Optics, Magnets, Magnifiers, Tools, 
Unique Lighting, Lab Equipment, and 
much more. Over 4,000 unique and 
fascinating products. Send for our 
FREE 112-page, colorful 1981 
Edmund Scientific Catalog. .. Today! 


Rush me your free catalog! 

Name 

Address 

City 

State | | 

Clip And Mail Coupon Today To: 


Edmund Scientific Co., Dept. 3016 N-04 
Edscorp Bldg., Barrington, N.J. 08007 


No.226 *1981 Edmund Scientific Co 


GASH Sê 


the SNOPPING 


| ANYTHING 
‘BY MAIL 


—. Directory of over 2000 of the best 
mail order catalogs, what's in them 
and how to get them... . most 
FREE! 176 indexed pages. |! not 
satisfied return it within 30 days tor | 
immediate refund. | 

Order Now. Send $9.95 check or Master Charge/Wisa no. and 

expiration date to: 

PINKERTON MARKETING INC. 
1357 Oak Terrace, Lake Bluff, IL 60044 
If you order within the next fifteen days, we will send 
you absolutely FREE a three month subscription to 

"The Best to You by Май, '' a fascinating monthly news: 

y" letter. Each issue brings you details оп а! leas! 20 new 
catalogs, speci»! offers, listing changes, bargains , . . and 
much more, Sand in your order today! 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


| WOODWORKERS 
a 


Do-it-Yourself " x | 
CATALOG =- 


SAVE VAST SUMS. Build, restore, re- 
finish anything of wood! Here's ev- 
erything you need. Fine woods, 
veneers, specialty tools. Cabinet 
hardware, period & modern. Pro fin- 

ishes Cane. Lamp parts. Uphol. supplies. Picture moldings 
Clock kits. 100's of plans. Instruction books. Thousands of 
hard-to-find woodworker products in big new catalog. Mail 


| ad for Catalog & 3 FREE issues of Woodcrafters News! 


CONSTANTINE Esı. 1812 
2053 Eastchester Road, Bronx, N.Y, 10461 


Send $1 lor 104-page Woodworkers Catalog with 
3 FREE issues Woodcratters News, practical guide 
to useful projects, materials and methods! 


Name 
Address 


WEEDHOPPER - 
The Ultimate Fun 
Flying Machine 


wo Build your own 

- airplane in 40 hrs 
and fly off to 
"adventure without 
a pilot's license. 
Complete kit goes 
together with hand 
carry 220b pilot up to 50 mph. 

Price: $2,445 - 2.995. Send $5 for information. 


 Wesdhopper Of Utah * Box 2253C * Ogden, UT 84404 


PORTABLE 
ELECTRONIC 


| nia CHE TE ramen $16.95 
each [18% VALUE) Abb $78 FOR POST- 
AGE & HANDLING 


| LAPP INC., Paid Өзү pm 


E! SURGICAL 


EVEN INGROWN NAILS 
QUICK, SAFE, EAS [o 
Extra long shanks for greater lever- fE | 
age. Surgical tapered blade slides [| 
| under ingrown nails for fast, safe re- 
moval. For all trimmings, pedicure, 
manicure. Strong, stay sharp steel Ж 
| from Solingen Germany, 4” long. 


One Pair $3.99 + 50¢ handling 
Two Pairs $6.98 + 50€ handling 


Full money back guarantee. 
Med Ind. inc. Dept. 21 


4.1113 E. Wendover Ave., Greensboro, NC 27405 


CHECK IT OUT! 


There are more opportunities, 


products and services offered 
in the “Classified Opportunity 


| Mart,” immediately following. 
| this section. You may find just 
| what you've been looking for. 


| P Acct.# 


WITH PURCHASE OF AN 


ATLAS 6" Lathe 


Handling 


lathe accessories 
have been reduced by {% 


SEND FOR NEW 
PRICE LIST 


Since 1911, 4 

Atlas Press Company has been 
manufacturing top quality machine tools. 
To celebrate our 70th Anniversary, we 

are offering the Atlas 6" Lathe (Catalog 
No. 10100) plus a FREE 1/3-HP, 1725 rpm 
115V motor for $450.00 plus $30.00 
shipping/handling. (Motor No. 10104 
regularly retails for $70.50.) 


Atlas lathe has 8 spindle speeds, 6” swing 
over bed, 19-1/4" between centers, Timken- 
tapered roller bearings, reversible power 
longitudinal feed. Cuts 8 to 96 threads 

per inch. Comes complete with graduated 
compound rest, tool post assembly, change 
gears, threading dial, V-belt, motor pulley, 
two 60? centers, wrenches. Measures 11" x 
17-1/4" x 34” long. Metric model available. 


This sale expires 3/31/81. 


9 Buy with confidence. Return purchase 
within 15 days for full refund if not 
satisfied. 


One year guarantee 
Made in U.S.A. 
Prices subject to change without notice. 


ge == == es == ese eet т чыт SS ЕР eS eg 
| Mail To: ATLAS PRESS COMPANY, Dept. 315 I 
{ 2019 North Pitcher, Kalamazoo, MI 49007 [ 
| Û] Yes, please sand me (check appropriate boxes) I 
| Û Atlas 6" Lathe with free motor (Catalog No. 10306) ! 
į Û Enclosed is my check or money order for $480.00 Ї 
| Charge my order to O VISA O MASTER CHARGE ! 
Exp. Date 
Name 
! Address 
| City/State/Zip 


" [] Send me your FREE Аба Catalog and price list, 
١ Û I have a catalog. Send me your new price list only. 
Michigan & Indiana residents add 4% sales tax before Ship- f 
| ping/Handling. Lathe comes via motor freight. $30 Shipping/ I 
{ Handling rate for contiguous 4B states. Alaska and Hawaii | 
۱ vat ane ووا‎ freight to final destination. This , 
ax = 
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1 AUTOMOBILES 


GASOLINE MILEAGE INCREASED 
DRAMATICALLY, easily!! Details FREE!I 
тареш, Box 12191-C, Norfolk, VA 


BUG Conversion Tecumseh Engine 
Plans $5.00. Kuglermach, 309 Grant, 
,Holdrege, NE 68949, 


LUBRICANT - Graphite Additive - 
Free Information. Sentry, 12 Intervale, 
Needham, MA 02192, 


CARS can be investments. Booklet 
$3.25. Consumer Research Publications, 
92272" 756, Twentynine Palms, Calif. 


ALCOHOL Fuels: How To Make Your 
Own. 182 pages. a: .95 plus $1 postage. 
eer Box 132B, Woodsboro, MD 


SECRETS OF GASOLINE ECONOMY! ! 
- Free Information! - Avtek, Box 5202- 
L2, Rockford, Illinois 61125. 


EXTRA GAS FREE at Self-Serve Sta- 
tions, Legal, Honest Technique, Details 
$400 00. сенате, Вох 1582, Beaverton, 


HERES but true! SAVE hun- 
dreds. Know the complete story behind 
fuel economy. $5. Ecofuel, Box 247Z, 
Bismarck, 58502. 


DIESEL POWER FOR VW BEETLE 

POSSIBLE 50 MPG 
hwy send $2.00 for info to: Economy 
Vehicles, Inc. 92 Mildred Dr., Fort 
Myers. FL 33901. 


E INVISIBLE WIND- 
HIELD WIPER" 
or amazing visibility in the worst 
rir ol weather treat your windows 
i Tan, A „oly یا‎ 
: авгозрасе dev n. 
forms an PS E on auto- 


GET RAIN-X, 


meric structure, Beg even re- 
stricts adhesion and build-up of 
frost, bugs, salt, trea sap, mud 
and rosd grime, Just wipe snow & 
ice off with E пб and ou you 
оаа ап is a snap. Year's 
men 6 bd (Visa, MasterCharge 


180 W, Washi PS1 
Chicago, IL E (812) 762-4514 


` PROPANE CONVERSION 


Cars, trucks. RV's-Use propane OR gasoline, 
| SWITCH INSTANTLY! Uses regular trailer tanks, re- 
fillable ANYWHERE! AUTOMATIC OPERATION— 


PROVEN—SAFE— 
already! Uses LOCALLY AVAILABLE componente | 
Build for as little as $50 using hand tools. SATISFAC- 
TION ABSOLUTELY GUARANTEED or IMMEDI- 


ATE REFUND! Complete shipped IMMEDI- 
АТЕЦҮ—$1 0.00 Ре 


Fleming Engineering, PS-6, Remsen, N.Y. 13438 


OLD CAR FANS: 


Subscribe to HEMMINGS MOTOR NEWS, 
world's largest old car marketplace since 1954. 
Over 450 pages of ads each month, crammed 
with thousands of old cars for sale—plus parts, 
literature, restoration shops and more. Only 
$9.75 for 12 giant issues. Subscribe to the ‘bible’ 
of old car nuts today. Send to: 

HEMMINGS MOTOR NEWS 

Dept. PS, Box 100 
Bennington, Vermont 05201 


AUTO SUPPLIES & 
EQUIPMENT 


100 MPG Carburetors? Drawings 
and Details $10.00. Carbu, Rt. 1, Hitch- 
cock, SD 57348. 


ALTERNATOR Generator Rebuilding 
Book, Details: Hedelund Engineering, 
1505 Barkentine, Las Vegas, NV 89128. 


FORD VAN OWNER'S - Convert your 
map storage compartment to a Lock-able 
security box. For 1976 to 1980 vans 
only, An easy to install lid, walnut fin- 
ish, installation instructions included. 
Send $12.95 plus $1.00 postage and 
handling, LOK-it, P.O, Box 36, National 
Park, NJ 08063, 
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CLASSIFIED ADS $6.00 per word, per insertion. Minimum 
10 words, Payment with order, or charge to your Visa or 
Master Charge (give number & expiration date). First word 
in bold capital letters, rest of ad upper & lower case. Other 
bold cap words, $1 per word extra. Bold headline or white 
space, $24 per line. DISPLAY-CLASSIFIED $330 per inch, 
per month. Advertisers using a P.O. Box number must 
furnish complete name and street address for our records. 


CLOSING DATE for April issue (on Sale March 14) 
is January 26. Send orders to Mary C. Ansbro, Classi- 
fied Adv. Mgr., Popular Science, P.O. Box 9643, Church 
Street Sta., New York, NY 10249. 


cow MAGNETS - $6.00 each plus 
$1.00 shipping charge, Жашо House, 
Box 9664, Austin, TX то: 


РАТ AGE TECHNOLOGY 


, Water-proofs, sun proofs, 
and road proofs the surface completely. Send 
$18.45 plus $1. handling. 


Guydon Special: 
Dept. PS, ее Tid 
Kaneohe, Hi 96744 


New low pressure ? system for all types of vehicles — 
tractors combines cars trucks — Natural Gas Conversion 


complete detailed plans — tells where to buy components 
How to assemble — Tested proven. Satisfaction 
guaranteed or money promptly refunded. 


Natural Fuel Inc. 
Rt: 3 Box 3750 — Pearland, Texas 77581 


AUTO TRAILERS & 
CAMPERS 


CAMPER /TRAILER KITS - PLANS - 
Fifth Wheels - Vans - Covers - Motor- 
homes - Simple construction - Save! 
Catalog $1.00, GLEM-L R-V'S, 9152 PS 
Rosecrans, Bellflower, CA 90706, 


MOTORCYCLES, 
BICYCLES & SUPPLIES 


GREASELESS  § lubricant—eliminates 
dirt pick-up, enint. 12 Intervale, Need- 
m, MA 02192 


MOTORBIKE Plans. No Welding. In- 
formation 20c, Box 764, Columbia Falls, 
MT 59912. 


ELECTRIFY Your Bike (Save money, 
muscle & time). Fantastic Range, Easy 
to build kits $89.95. Plans & Parts lists 
$6.95, Electro-Ped, 16230 S.E. Webster 
Rd., Milwaukie, Oregon 97222. 


5 AVIATION 


BOOMERANGS — INCREDIBLE RE- 
TURN! You can do it. Exciting! Order 
your FREE catalog today. Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


AIRBOAT Gyrocopter Hovercraft Pro- 
pellers, Hubs, Informative Catalog 
$1.00. Aerial OO rei Box 692, 
Greenville, TX 7540 


ONE-MAN JET HELICOPTER — Easy, 
inexpensive to build! Uses inexpensive 
fuel! Detailed plans, wings —- $8.00. 
HELICOPTER  EXPERIMENTER'S 
HANDBOOK — $5.00, Both — 511.00. 
Helicraft, Box  16488-A, Baltimore, 
Maryland 21217. 


104 Aircraft plans! 
. Sport ation Books, 
4371-PS, Harrisburg, PA 17111 


. HANGLIDER | Magazine, 12 issues, 
E: 1860-PSB, Santa Monica, CA 


ULTRALIGHT-HOMEBUILT HAND DBOOK 
104 Aircraft lans! 576р/ 35011 

$1 . Sport Aviation Books, Box 

4371-PS, rrisburg, PA 17111. 
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576p/350il 
Box 


AIRCRAFT KITS 


Complete Detailed Plans 


а ын Y 
Ps ù Tres * P 
CATALOG -$500 roris app rir 


SEND TO: LIGHT FLIGHT PRO. 


Dept Ck P.O. Box 19828 sk Houston, Texas 77024 


| ROCKET PROPULSION SYSTEM 


GASOLINE SAVINGS A REALITY d 


| Highway 13, Burnsville, 


CY Build your own hot gas genera- 
tor that propels 'Oxi- 

DLP mately 85 feet hig “at 60 PH! 
Send $10.98 for info-pack to: | 


PROPULSION 
Р.О. Box 2624 
Arlington, Va. 22202 


78 HOVERCRAFT 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools, Lawnmower 
engine powered, Carries one man plus. 
Flies over land/snow/water. Complete 
plans and booklet. $9.95. Aero-Projects, 
Box 5118PS, Clinton, NJ 08809, 


BARTLETT Flying Saucer, Complete 
Plans/Supply Sources: $3.00, Write: 
Herb Bartlett, P.O. Box 156-5, Silver- 
dale, WA 98383. 


HOVERCRAFT Plans. 
Universal Hovercraft, 
dova, IL 61242 


6 ASTRONAUTICS 


ANTI- ‘GRAVITY No moving pera, 
magnets, gases or exotic Tuis. lid- 
state electronic levitation, Build flying 
models. Data, schematics, diagrams. 78 
pages 8x10 mimeo $15 ppd. Guaranteed, 
A.E.5., Box 132-A, Eureka Springs, Ar 
12632. 

ANTIGRAVITY Propulsion Devise. 
Free Brochure. RDA, Box 873-N, Con- 
cord, NC 28025. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 
~~ BOAT KITS—27 Trallerable models 


—POWER and SAIL = 11' - 30’, 
fiberglass hulls and decks come factor ry 
assembled - you install factory supplie 

interior, Save half factory-built cost, No 
experience required. FREE 48 page Cata- 
log, Luger, Dept. AC-81, 3800 West 
MN 55337. 


Catalog $1.00. 
Box 281, or- 


(612) 890- 3000, 

EVINRUDE 1980 Bargains . . all sizes 
dling . . Scott- McCulloch 
parts . Electra Marine, 610 Merrick 
Road, Lynbrook, NY 11563, 

BOATKITS - PLANS - PATTERNS - FRAME- 
PACS - FIBERGLASS - Worlds largest Cata- 
logues - 300 - designs - 8'/80' - plywood - tiber- 
glass - steel - POWERBOATS - inboard - out- 
board - jets cruisers - sportfishers - hydroplanes - 
runabouts - SAILBOATS - Daysailers - Trailer- 
sailers - Multihulls - motorsailers - (KYACK-CA- 
NOES - large selection wood - canvas - fiber- 
glass) BOATBUILDING - materials - hardware - 
fastenings - rigging - sails - plywood - FIBER- 
GLASS - polyester epoxies - foams - cloth - mats 
- xdi aen - special section boatbuilding with wood 

xy saturation system - catalogues $2.00 
(Book “One-Off Boatbuilding” $6.00) also (Book 


"Fiberglassing How To" $6.00) 


KCRAFT 
16-S Aqualane Tonawanda NY 14150 


| By Cheap Imitations" - 


Molded | 


BOATING ENTHUSIASTS: 
Subscribe to SMALL BOAT JOURNAL, the Ы-. 
monthly magazine devoted to boats under 30'. 
Covers everything from sail and motor boats to 
canoes and rowboats—deepwater and inland. 
Plus tests, designs, repairs, how-to tips, mainte- 
nance and more. Just $10 for a year-long adven- 
ture in small boating. Send to: 

SMALL BOAT JOURNAL 
Dept. PS, Box 400 
Bennington, Vermont 05201 


| BOAT PLANS - FRAME KITS - PATTERNS - 
Medi 


Powerboats - Sailboats - Outboards - 

Kayaks - Rowboats - Duckboats - Houseboats 
Runabouts - Dories - Workboats - Fishing Boats 
-8' to 49' - Construct In - Plywood - Cold Molded 
- Wood/Epoxy - Fiberglass - Steel. Lowest cost, 
highest quality! Easy, proven methods include 
instructions especially for amateurs. No lofting! 
SUPPLIES - Fastenings - Fiberglass - Resins - 
Glues - Spars - Books - Trailer Plans. HUGE 
144-page catalog - $2.00 - Includes FREE 
“BOATBUILDING . SUPPLIES” brochure. 
GLEN-L Marine, 9152 Rosecrans, Dept. SP, 
Bellflower, CA 90706. 


11 DO-IT-YOURSELF 


LASER MANDBOOK with burning, 
cutting, Ruby Reds, Co's complete plans, 
books, and parts, Send $4.00 to: Famco, 
0386 r: PS, Box 1902, Rochester NH 


FREE CATALOG of Formulas, 
remedies, ane, Methods and 
tions, Send to: Nile, Box 3520, Nashua, 
NH 03061. 


ELECTROPLATING, Complete Text- 
book, All Metals, Electroplate Metallic/ 
Nonmetallic Items, $9.95, Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


ION GENERATORS, Outperform $200 
Models, Kit $64.50, rene $19.50. 
Professional Ionizers,. 20 . Hydraulic, 
Wichita, ES 67214. 


BUILD YOUR OWN LOG SPLITTER 
instruction, 50 pages 
parts, both $9.95. Parts catalog only 
$2.50. Hardy's Equipment, Box 142P, 
Candia, NH 03034. 


ELIMINATEI 
FURNACE HUMIDIFIER SCALE 
INSTALL this unique water flow; 
drain control. Complete instructions. 
Send $9.95, Guaranteed! BJ Products 
ee Meadowdale, Cincinnati, 


ANIMAL Puzzle Patterns - Five for 
$4.00. Newman, 108 Sawmill Rd., 
Cherry Hill, NJ 08034, 


“PROFESSIONAL” GIANT SCREEN 
PROJECTION TV - "Don't Be Fooled 
“Build The 
Best!" - Simple Construction! - FREE 
Information! = POLI-VISION, 168R Dun- 
more St., Throop, PA 18512. 


TELEVISION CAMERA (false type) 
beautifully detailed, The CRIME FIGHT- 


ER. For home-business. Illuminated, 
easy to install, $29.95, Pacific Video, 
10396 Ahern, San Diego, CA 921 
MEWE.. Exclusive, Automatic, cun 
ney Detector and Extinguisher. 
Plans 3+ .98. Sky High Enterprises, Box 
M ean Puslinch, Ontario, Canada, 


INSTRUCTIONS to build H.B.O. and 


Select T.V. receiver, Send $5.00 to: 

G.P.R. Box 23064, Milwaukee, WI 

53223. | 
BLACKSMITHING For The Home 


Craftsman, Book Written By Practicing 
Smith, Covers Sale| MALE, Fire, Forge 
Weldin Е, Tool Smithing, Exercises, Bib- 
liography. $3.95 Postpaid. Joe Pehoski 
Box 84, Salado, TX 76511, 


SATELLITE TELEVISION - Inexpensive 
system, receive anything, build antenna 
under $175.00. Plans and manual 
$19.95. MONEY BACK GUARANTEE. 
Satteleco, Box 265, Salem, Ohio 44460, 


STOP Heat waste! Insulation effect 
Thermometer indicates high Heat Loss 
Areas. Latest Patent. Only $4.95: *‘Heat- 
Save-Devices", Box 6, Woodbridge, Ont. 
LiL 1А9, 

SATELLITE Television Information - 
Build or Buy Your Own Earth Station, 
U.S. $4.00 - Satellite Television, RDS, 


| Oxford, NY 13830. 


EER 778 


YOU Can Build A Dump Truck From 
Your Pickup For About $75.00. Send 
$2.00 to: Erico, 1478 PS Ridgeway, 
Oceanside, CA 92054. 


FREE SILVER — Make your own 
silver recovery unit for less than $2 for 
use in free supply of commercial solu- 
tion, Send $6 for guaranteed instruc- 
tions, Enterprise, P.O. Box 667, Hixson, 
TN 37343. 


MR. FEELGOOD FOOT MASSAGER 

PATENT Pending, For Tired Feet, Take 
Anywhere, Portable, Build Your Own, 
Send $6.00 For Plans, To: R.L.B. As- 
sociates, Р.О. Box 10441, San Antonio, 
TX 18210. 


HANDBOOKS — Home Electronics" 
and “Safety Electronics" Instructions 
for building your own systems. $1.00 
each. PSI, Hox 367, Stockton, NJ 08559. 


CANCRUSHER For Aluminum cans. 
Save Space. Build from Blueprints. 
$3.00, Blueprints, Box 518, Temple 
City, CA 91780, 


PROJECTION TV . . . convert your 
TV to project 7 Foot picture . Results 
equa! to $2,500 projector... Total cost 
less than $20.00, PLANS & LENS 
$16.00, Illustrated information FREE. 
i Washington Crossing, PA 


FE C 


Briliant 4-foot 
from your own TV. Guar- 
anteed! 60-day free trial. 
Free 10-page brochure 
from 


VSR, 433 Airport Blvd, 
Suite 419Р5, 
Burlingame CA 94010 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 
encyclopedic windmill/generator report 
gives sources, costs, in- 
structions, capacities, 
specifications of equip- 
ment you can buy today. 
Only $4. 98. Also Henry 
Clews' authoritative 
Electric Power from the Wind: $2.98. Both, 
$6.98. And famous Dwyer precision, portable 
wind speed indicator: $8.95. All three $14.98. 
FREE with order: U.S. brochure Solar Energy 
for Heating and Cooling. Shipped in 2 days. 

Add B for postage and handling. 

MÜNEY BACK GUARANTEE. 

ENERGY UNLIMITED, Dept. 112 

218 Thorndike St. Palmer, Mass. 01069 


USERS UNLIMITED | 


* RUBY LASER RAY GUN . .. $15 00 
= CO2 LASER FOR BURNING/CUTTING ...... $15.00 
* BEGINNERS LASER VISIBLE RED and IR . $10.00 
* LASER PISTOL and RIFLE. saca 90,00 
© HELIUM NEON VISIBLE RED LASER .......$ 7.00 
* MULTI COLOR LASERS ................ $15.00 
* LASER LIGHT SHOWS. ............... $12.00 
= LISTING OF ALL LASER COMPANIES ..... $ 500 


LASERS UNLIMITED 
Dept. L1, Bax 716, Amherst, N. Н. 03031 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
Such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 

h powered lasers, micro-mini-voicel 


pat i M ultra sonic devices, super hi 
voltage generators, intrusion and sensing de. 
vices, scientific personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC 
Dept. S1, Box 716 Amherst, NH 03031 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 


picture 


Sick of 
Network TV? 


| from earth- vk pte 
| cable TV satellites 
HBO, Showtime, su 
per stations, 

and movies from 


We don't just sell information! 
We Manufacture Hardware! 


Our ge catalog and information 
book tell the whole story! Inexpen- 
sive dishes, high pro-feeds, com- 
puter mer a epg Specs, kits 


and more! Send $7.95 today! 
24-hour C.O.D Hotline © ж; 
(305) 339-7600 nt 


SPACECOAST RESEARCH 
Р.О. Box ‚ FL 32701 


FANTASTIC 
SCIENCE PLANS 


Stero-Controled Laser Show .........$ 8.00 
Methane Fuel (400 pages) .......... 15.00 
Hydrogen Generator/Hydrogen Car.... 10.00 
Propane/Gasoline Auto Conversion .... 10.00 
MHD Electrical Generator ......... г. 10.00 
Low-Cost/One-Man Hovercraft....... 7.00 
Easy-to-Build X-Ray Machine ........ 10.00 
Solid State Laser............. Dade 600 
Visible-Red He-Ne Laser........... . 6.00 
| 25 KV Tesla Сой .............. caa 500 
| Computerized Electronic Robot ....... 10.00 


MONEY-BACK GUARANTEE 
— CATALOG $1.00 — 
RESEARCH & DEVELOPMENT 


Post Office Box 873 
Concord, North Carolina 28025 


GREAT SAUSAGE RECIPES 


227 page illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 


Over 100 recipes. Free equipment | 


and supply catalog has more infor- 
mation. For yours, send to: 

The SAUSAGE MAKER Dept. 12 
177 Military Rd. 


PUMP 


DRAIN • IRRIGATE 
| CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 

bearing pump. Stainless à 

shaft.1 HP 1200GPH 60’ high e. 

or 3000 GPH 25'well.5200 GPH max. 144" in. 
L"out. Belt or direct drive.Use 44 HP or larger. 


| Money back guarantee Add $2 patge & hnding$21.95 | 


|LABAWCO Box 35. Belle Mead,N.J.08502 


SATELIITEVISIAN ү 


tellite TV | 


For The Home! 


Buffalo, М.Ү. 14207 


| ^" AMAZING ~ 


SCIENTIFIC and ELECTRONIC 
DEVICES 2 


PHASER shockwave and invisible FORCE 
FIELD generators. LASERS for weapons, cut- 
ling. burning, cloud writing, holography and 
special effects. NUCLEAR particle accelerators 


and detectors. PLASMA, ION, HIGH VOLTAGE, 
HIGH FREQUENCY TESLA COILS and LIGHT- | 


NING generators. TRANSMITTERS and CON- 
TROL devices for security, telephones, intrusion 
detection, nature listening, PLUS PLUS INFRA- 
SONICS, ULTRASONICS, ENERGY, CHEMICAL 
and PERSONAL PROTECTION and SAFETY DE- 
VICES. SEND $1 tor catalog of plans, kits and 
completed items to: 
INFORMATION UNLIMITED, INC. 
P. 0. BOX 716, Dept. P8 
Amherst, N. H. 03031 


‘HOI TUB CATALOG 


рн, PERMA-HEATER" for under $400! 
ES! ES The Cube - Plans .. ‚ 86.95 
В The Tile Spa - Plans . REP ER ees $6.95 
| Whole Hot Tub Catalog & Directory 
Wholesale Bible. Includes PERMA- 
HEATER® plans, super etlicint » HOT 
24 hrs day; interiacas w Har. Send 
$2.95 (refundable), 

HARRIS IND. P.O. Box 483, Sausalito, CA 94966 


“A” FRAME tod an лнэ 


NVALE PRODUCTS 
67, MPO Box 1368 
Nia. Falls, NY 14302 


STOPPING POWER METERS 


How Watthour Meters Work & Four Controversial Methods 

to Stop or Slow Them from Load Side Without bypassing 
JMeter, Using Other Power Source or Decreasing Load. 

e Where to Buy Excellent Utility Watthour Meters for 

about $20 each. ONLY $6 [| 


А IRON GONADS 
Simple Magnetic Methods of Slow Down - Even Wreck - 
Watthour Meters Without Removing or Breaking Glass | 
[Cover è SUPER CONTROVERSIAL; Age 21 or Older; Dog 
p” Apply to Utility-Owned Meters. ONLY $8, 
LIBERATE GAS & WATER 1 
"m to Avoid Turning Back Gas & Water Meter Dials to 
Cheat Utilities & Uses Common Piece of Household Equip- 
ment & Ges & Water Meters (Various Types! Illustrated fj 
and Described. ONLY $5. i 
i TONE DEAF 
Tone Burst Generators of All Kinds, Including Encoder 
Decoder, llega! RED & BLUE Wei any Others, Com- 
| oem Deseribed & Illustrated. [| 
KW-HR METERS | 
Controversial Book on Watthour, Demand & Polyphase 
@Meters e Why Utility Meter Error is Usually 10% High & [| 
py NES Regards Utility Meters as ‘Junk . Many Sources 
of Meter Error Discussed & Frank, Detailed, Compre-' 
Bhensive, Utility-Unbiased Book. ONLY $10 
i RIPPLED-OFF 11 
Utilities Use Line Ripple To Rip You Off by Remotely со} 
trolling Appliances & Demand Meters@ Simple, $20 Cir 
q cuit Frees You of Ripple & Line Transients, ONLY $4. я 
By John J. Williams, MSEE, as Seen on CBS "60 MIN- 
UTES" (3-65-78). EDUCATIONAL PURPOSES ONLY. 
FREE CATALOG WITH ORDER (51 Without Order). i 


j Consumertronics Co. i 
Bor awerss 5374 PS, ay ДАМОСОКрО мм 1882104 


12 HOME CRAFTSMAN 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 


BUILD YOUR OWN, complete with | 


New Light-weight, Pliable 

| Self-Sticking Sealant 
STOPS LEAKS 

| AT ONCE! 
Use It on Any Surface 


| • Presses on Instantly 
for A Solid Seal 
| • Cuts to Size 
„ Can Be Painted at Once 
With Any Water-Based Paint. 


SEALS FLASHINGS REPAIRS CRACKS 
AND COPINGS IN CEMENT WALLS 


New MULTI-SEAL is the fastest, easiest 
thing you can use to seal, mend or fill in 
cracks on scores of products. It comes in а 
handy 10-Ft. roll, 1" wide. (No messy tubes.) 
| Cuts easily with scissors or knife to size. 
Spreads with slight pressure to fit area. Won't 
shrink, oxidize, sag, crack or flake. Black only. 

Among its uses: 


SEALS MENDS 
Roof & Porch Leaks Auto Bodies 
Chimney & Flashing Broken Shingles 
Air Conditioning & Tree Wounds 
Heating Ducts Driveway Cracks 
Wiring INSULATES 
Automotive & Windows & Doors 
Trailer Leaks Excellent Weather- 
Plumbing Joints stri 
Foundation Cracks STO 
Swimming Pool Cellar рин 
Leaks and Cracks Seals Out Bugs 
Gutters/Downspouts Rodents 


Only $3.98 per roll + 75¢ post. & hdlg. 2 
rolls just $6.98 + $1 post & hdig. Res. of AZ, 
CA, CO, FL, IL, NY, PA, VA, VT, WI, add 
applicable sales tax. Send check or MO to: 


Popular Science MULTI SEAL 
Dept. 0281, P.O. Box 9569 
New York, N.Y. 10249 


13 TOOLS & MACHINERY 


4" METAL Cutting Lathe $72.65. 
Taig, 15048 Proctor, Industry, CA 
91746. 


LATHES — Unimat — Maximat — 
Sherline — Machinex. Catalog $1.00. 
Shop Supplies $1.00, Campbell, 2100 
Selma Road, Springfield, OH 45505. 


SMALL FOUNDRY Furnace, дыр lies. 
Free Literature. Pyramid ucts, 
Dept. M, 3736 South 7th ro Phoe- | 
nix, AZ 85041. 


14 ENGINES & MOTORS 


ENGINES to 19 H.P. for Mowers, miil- 
ers, Hobby, Repair manuals parts 
mendous savings, Fast, dependable. П. 
lustrated price catalog $1. 99. -Ashland 
Small ак eee Ashland, MO 65010, 


i ا‎ —À 


SATELLITE VISION 


We manufacture the highest spec meter . 
data & video dish in the world 41db gain! Wa 
also sell direct. Immediate delivary or you 
pick up. Complete details including 

Satellite TV information, aiming T 


fuel. You get electrolyzer and auto conversion 
ран and instructions, plus details on safe 
ydrogen storage and i ae Ыт" 
FREE! Complete package: only $10 


MA 02339, MOTOR HOLDER 


Puts firm base under 
end mounted motors 
5 1/16 to 6 11/16 


BUILD Walnut Lamp For $20. Send 


RESEARCH & M MEET a ТЕ ч $3.00 For Plan, Otto Erueger, 402 Park diameter. 
X : scount schedule. : апе, - 2 | 
Post Office Box 873 м ос DUM andi ect Lane, Seymour, WI 54165 Steel Quantity alum, 
Concord, North Carolina 28025 lr TIGER TENNASE — pi - 755 
جج‎ Casselberry, Florida 32707 FREE HOBBY TOOL Catalog, ( Whole- 8.75 three $ 7.85 
i | sale Prices). Postcards Only, Interna- 16.00 six 14.20 | 


All price postpaid 
E. Walstedt Co. 
11801 92nd Ave. М. 
Osseo, MN 55369 


tional Curio Shoppe, Box D, Mountain 


Dale, NY 12763. 


LASER cad MASER PISTOL — Complete | 
rare = Plans for Build- 
_ om ing—$3.00 each 
INVISIBLE FORCE 
FIELD—$2.00. MOON 


1400 Catalogs listed and described. 
Sources for everything imaginable. 
$3.00. Masterlog, Box 879-A, Fairfax, 
California 94930, 


15A ENERGY SAVING 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal, Details $5.00. 


MAN udi 00 | Arnesco, Box 1061-PS, Woodland Hills, № 
SOUND LASER .... $2.00 su BANS, Introductory otter; Tal emer | ÊR SIs. 100175 е =, 
lon Aeronautical Lift System ........$5.75 Wnjoy free haat а. рит, Sani tor h а FLANNEL SHEETS, 100% cotton. 
yStem, oe sane es energy Encyclopedia. Complete list shop Gallery, 1716 Stonebridge Road, | seamed. 90x108, $11.00. All sizes. Free | 
HE e Tct "UM 5228.00 Pit alie AEO oF Cni n ыы ———— e; меан ee emer: (ЕВ, | 
h Power COs Laser .............. | in к : : жыныс Бана MEI i at iem 
Cala i H 1 то панцер ат rinna — peer WOODWORKERS. Easy to carve Bass- HOMEOWNERS - Proven Energy Sav- ! 
Е of super Science Projects—75£. y $4.00 FE ap A TI " 
fcx FORD SCIENCE projecte Energy Servic EE Аро ER CE CT By og E | 
PO Box 948A, Duluth, GA 30136 14A Hughey St., Nashua, NH 03060 173, Racine, WI 53401. : Box 4126(A), Baton Rouge, LA 70821. 


SECRETS OF GASOLINE ECONOMY! 1 
Free Information! - Avtek, Box 5205- 
2, Rockford, Illinois 61125. 


WESTERN Hotatsu, Be warm in cool 
pom, Proven method from Japan. Plans 
10.00. Mr. Kotatsu, Box 145, Green 
reek, NJ 082195. 


SLOW YOUR ELECTRIC METER 
OWN LEGALLY - Send $2.00 to: Con- 
imer Interest, P.O. Box 257, Johnson 
ity, TN 37601. 


LATEST ENERGY CONSERVATION 
ECHNIQUES, Bimonthly Newsletter - 
ubscription $7.95. ENERGY POTEN- 
IAL, Box 888462, Atlanta, GA 30338. 


U.S. Dept. Of Energy report on indoor 
ented clothesdrvers shows 12% sav- 
hgs on home heating using the DRYER- 
ATE heat recovery system. Report 
d construction plans, 212. Dryer- 
ate, Box 1366, Dayton, Ohio 45401. 


EARTH SHELTER DIGEST Magazine is 
evoted entirely to earth sheltered hous- 
g. Articles, color photos and plans for 
inderground homes, Subscription 
(18.00, Sample $3.00. WEBCO FUE- 
SING, Dept. К? 1701 East Cope, St, 
Paul, MN 55109 


BULB MISER SAVES ENERGY 


Now you can prolong the life 
of your light bulbs by over 


in socket & screw in bulb. 
Guaranteed. Order today. 


$3.50 Ea. 3 for $9.95 Ppd. 


INDCO, INC. P.O. Box 589 
New Albany, IN 47150 


HEAT AND 
ENERGY SAVER 


Changes existing flue pipes (up to 8" dia.) into tinned radi- 
ators. Stops heat from escaping up the chimney, Easy no 
NOW ONLY $4.95 PPD 
WIL-MOR, INC. DEPT. P 
P.O. Box 30182 
Cleveland, Ohio 44130 


| 15B ALTERNATE ENERGY 
HEAT AND COOL. New approach to 
lecting and storing the free energy 
hat nature has given us. Details. $9.95. 


Casco, Р.О. Box 3443 Azalea Sta., Wil- 
imington, NC 28406. _ 


FIREPLACE AND STOVE USERS - 
Supplement your firewood supply with 
trash! Easy to build, low cost trash 
burner gives you FREE HEAT! Send to- 
day for complete plans and instructions. 
$5.00. Kalyn Products, Dept. 14, Box 
72, Fayette, NY 13065. 

AFFORDABLE SOLAR ELECTRICITY. 
Simple device is smaller than a bread- 
box, costs less than $10.00, uses old 
flashlight battery parts and turns sun- 
light into USABLE 12V power. Plans 
$4.00. Sunwatt, 932 Moreau, Jefferson 

ity, MO 65101. 

HYDROGEN-ELECTROLYZER 2] 
.$10.00, pt $1.00. L, Spicer, Line- 
‘ville, TA 50147. 


SOLAR BATTERY CHARGER For 


Flashlight Batteries, $3.50 Complete In- 
structions: Solarmid Company, Р.О. Box 
153, Oak Forest, IL 60452, 


SOLAR Home That Works. Send 
stamped envelope for Free Brochure. 
Judron Associates, Box 1200, Conway, 
NH 03818. 
^ HYDROGEN — Triple power of gaso- 


line, Complete directions - home manu- 
facture. No special equipment neces- 
"sary $2.00, Box 3334, Enfield, Con- 
necticut 06082. 

"NEW GENERATOR FLASHLIGHT” 
Uses no batteries, Generates electri- 
city by you squeezing the grip lever, 
“$9.75  Postpaid-Satisfaction Guaran- 
teed," Hural Williams & Co., Dept,-PS2, 
easi. 5. Stewart Ave, Chicago, IL 


SOLAR ELECTRIC POWER PLANS. 
fuilt and Tested under D.O.E. Grants. 
Solar Home Lighting. Solar Electric Car. 
| Solar Power for Boats, Campers. Science 
Fair Projects - Solar Toys. Plans $3.50 
each, All for $12.00, Check or M.G. to: 
Solar Productions, 4321 - 1st Ave. N., 
&t. Petersburg, FL 33713, 


SOLAR cells , AV, 4" diameter 2 amps 
$8.75, 10 for $85.00 plus shipping. 
Low power cells $5.00, Foster, 1742 
Dowd Drive, St. Louis, Missouri 63136, 
314- 522-6667. 


WIND ELECTRIC GENERATORS + + 
SOLAR CELLS in Stock. National Com- 
pany Guarantees Lowest Cost, Latest 
Technology From 12 Volt DC To 5000 
‘Watts AC. Dealers Wanted. Exclusive 
Territory, Send $3.00 For Complete 
Distributor Price Catalog. cro: Gregory 
Hamilton, P.O. Box 9895, Sun Valley, 
California 91352. 


BUILD Solar Barbecue. Sunshine 
cooks beef, even whole chicken, veget- 
ables at same time, Inexpensive ma- 
terials. Plans and instructions $15.00 
M.O. Clayton, 145 Willis Rd, Wood- 
bridge, Ontario, L4L 284, Canada. 


400%. Simply put Bulb Miser | 


Plans 


TRUE or False? 50 MPG сагро, 
Box 206-8, Berea, КҮ 4040 


FREE ENERGY FROM THE WIND? Cut 
heat and electric bills? Send for the 
latest fact filled, up to date report on 
the feasibility of wind power for resi- 
dential use, Only $5.00. Creative Ener- 
ку Systems, Ltd. Box 1197, Central- 
ia. Illinois 62801. 


KALWALL'S SOLAR 
. HEATING CATALOG 
Full line of solar heating compo- 
nents, including Sun-Lite® glazing 
and tubes. Order all materials from 
one source. Send $2.00 for catalog. 
Solar Components 
Dept. P, P.O. Box 237 
Manchester, NH 03105 


17 BURGLAR/ FIRE ALARMS 


HOME SECURITY NOW! Join National 
Security Association; monthly newslet- 
ter, do-it-yourself, security tips, save 
thousands, possibly your family's lives. 
Details $2. Box 5206, Huntington Beach, 
CA 92648. 


Protect Your 
Cash And 
Valuables 
Against Theft 


| Special Safe Looks Like 
Wall Outlet 


Conceals 
| cash, jewels, * 
other valuables 
SWINGS OPEN, | 
CLOSES AND LOCKS 
WITH SPECIAL KEY 


THE ORIGINAL 


WALLT 


nowonly $11.95 


THOUSANDS SOLD АТ $14.99 


Now—get low-cost protection for your 
cash, jewels, small valuables. Fiend- 
ishly clever Wall-It foils burglars be- 
cause it looks exactly like any other 
electrical wall outlet. Only you know it's 
there—and even if a burglar thought 
one of o ur wall outlets might be a se- 
cret safe, he's never risk the time to try 
every outlet in your home. 

Installs easily (either vertically or hor- 
izontally) in less than 15 minutes. 
Comes with complete installation kit, 
(including saw), and easy instructions. 
Complete with ROAD оп protective 
cover. 7 1/8" high x 3 3/8" deep x 2" 
wide. 

Our special price, $11.95 ea. plus 
$1.50 postage & handling. Order 3 or 
more and we pay postage. (Residents 
of CA, CO, FL, IL, NY, PA, VA VT, WI, 
чо applicable sales tax) 

To order, send check or M.O. to ad- 
dress below— 
Mail to: 
TMM WALL-IT, DEPT. PS 5 
P.O. Box 9569, New York, NY 10249 
Or, to charge credit cards 
(Visa, Master Charge only) 
CALL TOLL FREE: 1-800-835-2246 
(In Kansas, 1-800-362-2421) 


21 HOBBIES/ COLLECTIONS 


COLLECT Military Medals, List 50c. 
Vernon. Box 387PS, Baldwin, NY 11510. 


23 MINERALS & 
PRECIOUS STONES 
FASCINATING — How To Separate 


Gemstones from Imitations. Instructions 
supplied, Prepared by Certified Gemolo- 
gist. Send $3.00, Joelynne, Р.О. Box 
312, Rego Park, N¥ 11374. 


25 FORMULAS, PLANS 


20,000 MONEYMAKING FORMULASI 
CATALOG - $2.00 - REFUNDABLE! 
GWAG, Box 193, Brookfield, WI 53005. 


PENNY FORMULAS, 1,000. Easily 
Prepared Product Formulas. Send 
$10.00 to: Nile, Box 3520, Nashua, 
NH 03061 


IMITATION GOLD—Three Formulas 
For $2.00, Ed Powers, Sdi Box 4090C, 
Frazeysburg, OH [ 43822 


HENLEY'S 
20th Century Book of 
10,000 Recipes, For 

mulas & Processes 

[Latest Edition} 
Here ı a wealth of prac- 
tical, accurate and clear 
information and instruc. 
tion that can save you 
thousands or make you a 
fortune! Housewives, man: 
ufacturers, farmers, handy- 
man, hama experimenters. 

саана, alectr icrans, chemists, 
june in avery walk of life rater ta Henley’ 5 
daily. In this gold-mine of a book, you tog will 
find formulas and recipes for alma st everything 
used in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—laarn new money-sav ings 
and exciting way of doing things, As indispan: 
sabla as a dictionary, Satisfaction guaranteed. 
BOO pages hard cover-cloth binding. Only 
$10.95 plus $1.45 postage & handling. 

Daaler's Inquiries Invited 


EMBASSY SALES Dept. PS-49 
Box 67, East Elmhurst, М.Ү, 11369 
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26 SCIENCE & CHEMISTRY 


CHEMICAL Apparatus. Lowest prices, 
Catalog one dollar. Avatar, P.O. Box 
213, St, Charles, MO 633 01. 


NEW 200 Page 1981-82 catalog, list- 
ing thousands of chemicals, science 
equipment and labware, Send $2.00 to: 
Merrell Scientific, 1665 Buffalo Road, 
Rochester, New York 14624, 


CHEMICALS -Apparatus -Glassware, 
Catalogue $1.00, Starr Scientific, 916 
Madison Street, Manitowoc, Wisconsin 
54220 

ECONOMICALLY Priced! Chemicals - 
Catalogue-5$1.00. Hagenow 
Laboratories, 1302 Washington, Mani- 
towoc, Wisconsin 54220 


CHEMICALS DAFA nro project books, 
wide selection. Catalog $1.00. Send to: 
Pioneer Industries, 14A Hughey Strect, 
Nashua, MH 03060. 


GRAVITATION Association's BREAK- 
THROUGH Book, 53.00, 
3204 Breeze, Austin, TX 78722. 


COMPLETE Catalog. 50c, Sp Specials list, 
Laboratory Sales, Box 161- P, Brighton, 
MA 02135. 


3-DIMENSIONAL HOLOGRAM Movies, 
Jewelry, Gifts! Catalog $1.00 refund- 
able, Gift w order FREE! Holo-Graph- 
ics. Box 237, Somerville, MA 02143. 

LIVE IN LOS ANGELES? 

CHEMICALS Glassware Low Prices, 
Chem Lab Supplies, 1409 Hermosa Ave. 
Hermosa Beach, CA 90254, Call for info, 
213-376-3430. 


27 PLASTICS 


INJECTION MOLDING - Small Nylon 
Parts, Prototypes or Production, Econ- 
omical Tooling. Pliant Plastics Corp., 
Muskegon, MI 49441, (616) 7908-4838, 

CASTOLITE Liquid Plastics, Crystal 
clear, colors. For casting, embedding, 
coating, fiberglassing: in industry, lab- 
oratories, craft work. Reproduce your 
designs with our mold materials. Profit- 


able. Illustrated Catalog $1.00. Casto- 
lite, Dept, HE ‘PS, Hox 391. Wood- 
stock, IL, 60058, 


29 LOG CABIN & 
HOME BUILDING 


YOU CAN BUILDS 


E. : E eu 
THIS CABIN 
۴ E . T 
7 ; i3 i 


mn aay 


== = — 
ce 


Ты SQ FT. FLOOR SPACE: : $3,600 


Purchase the material locally, and build this beau- 
tiful "A" FRAME CABIN. Complete plans, illus- 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE. Send 
$5.00 tor plan #148 10: : 

DEPENDABLE PRODUCTS CO. 

РО. box 1645, Vista, Calif. 92083 


31 NURSERY STOCK 


GROW GINSENG! $50 pound, Have 
seeds, roots, Goldenseal, Information. 
Collins, Viola, IA 52350, 
31B HERBS 

PURE HERBS From Folklore. For 
Colds, Arthritis, Overweight Blood 
Pressure, Nervousness, ndigestion, 
Tiredness, Free Brochure, perm PSC, 


Alma, Georgia 31510. 


Refundable, 


32 REAL ESTATE 


` CALIFORNIA, Acreage. Lots, $30 
down, $30 monthly. 4602 Ethel, Sher- 
man Oaks, CA 91423, 


OWN CANADIAN LAND FROM $47 
ACRE— Choice properes across Can- 
ada, Low month payments, Cottage, 
hunting, fishing nee investment, Twelve 
month exchange privilege. CATALOGUE 
$1.00. Write: Canadian Estate Land, 
Dept. 22C, 286 Lawrence Ave, West, 
Toronto, Canada MSM ЗАЯ, 

42,000,000 ACRES Valuable Gov- 
ernment land available low as $6.80 
per acre, Campsites, farms, homesites. 
Fabulous business opportunities, Latest 
report! Send $2.00. Satisfaction Guar- 
anteed, American Land Disposal, Вох 
913-E, Holland, MI 49423. 


` ARKANSAS Ozarks Free 1981 Real 
Estate Catalog - Lake Bull Shoals - 
White River - Farms - Ranches - Wild 
Rough Ozark Hill Land. Write To: Baker 
Со. P.O. Box 10, Yellville, AR 72687. 


BiG ... FREE... SPRING CATALOG! 
Over 2,800 top values coast to coast! 
UNITED FARM AGENCY, 612-PS West 
47th, Kansas City, MO 64112. 

FREE Big Spring Catalog! Over 5,400 
country properties described, pictured! 
Land, Farms, Homes, Businesses, Recre- 
ation, Retirement buys! Selected best 
thruout the U.S. Over 700 offices, 43 
states All Across America! Yours FREE 
from the World's Largest! STROUT 
REALTY, Inc. T 5. Dearborn, Dept. 
5810, Chicago, IL 60603. 


wide listings. - $2.00. эседа n 


10-20 ACRES in fabulous Northen IDAHO. 
Choice land in beautiful timbered settings. In 
the heart of lake, hunting & recreation country. 
Higashi А priced. хен. Pate wifi Попев" 
ic water and power available. А unique оррог- 
tunity for country living at its best. Write for 
free information: 


NATIONAL ASSOCIATED PROPERTIES 

Dept. NC, 1121 Sherman 

Coeur d'Alene, ID 83814 
(208/664-8161) 


CAMPING 
EQUIPMENT & TENTS 


FREE Catalog, Everything for Camp- 
ing. аа ыраш Box 40T7P, Bogota, NJ 


0760 
34A SURVIVAL 
EQUIPMENT 


UNDERGROUND Shelter - New Design 
For Survival Of Radioactive Fallout, 
Tornadoes, Etc. Detailed Drawings And 
Instructions, $12.50. Request Plan 
5112, Tensor Dynamics, Inc., P.O. Box 
38503, Houston, TX T7088. 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES Ext 


Kit includes 4 adults & up te M) ponies 
from pregnant male, marine salt. food, live 
plant, live snail & instructions. 

Above kit with Custom Aquarium, sea horse tree, 
seashells, coral, silica sand + 2 ghost shrimp $7.95, 
Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg. males- 
upto 60 sea horses) $12.95. Ах semi pp. 
Live delivery guaranteed. vig air rdi. 
Sea Horses inc. Dept. PS 21, Box 1477, Coral Gables, Fl, 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fiahworrnsa, 
Crickets. Red wigglers — 1000 — 
$6.95, 5000 — $32.50. Postpaid with 
free book on How and Where to Sell. 
Carter Farm — 12, Plains, GA 321780. 


40 HUNTING & FISHING 
INFORMATION 
QUAIL AND EQUIPMENT CATALOG. 
Also booklet “How To Produce And 
Sell Quail Year Around.” Send 25c, СОЕ 


Manufacturing, P. О, Box 1552-K, 5a- 
vannah, GA 31402. 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands “War sur- 


34 


plus optical bargains, Lenses, Prisms, 
Telescopes, Binoculars, etc.  Jaegers, 
601G  Merrick Road, Lynbrook, NY 
11583. 


| 43 GOV'T. SURPLUS 


JEEPS $52.40, Airplanes $75.01, 
Boats $7.50, direct from government. 
Directory and Surplus Catalog $2.00. 
Midwest Surplus, Box 401-PS, Dayton, 
Ohio 45401. 

JEEPS - $138. ВВ. . 675, O00 Items! 
Buy In Your Ares! How! Where! 
“Moneyback GUARANTEED 1981 Gov- 
ernment SURPLUS Directory” includ- 
ing: “Buy G-LANDS" - ''G-Oll/G-Gas 
E $2.00. GSURPLUS, Box 
2009-C, Syracuse, NY 13220. 


m کے‎ euet a 


2,000,000 STAMPS - 150 countries 
la Belden, Box 4149, Dearborn, 
4 i 


JEEPS - $19.30! - CARS - $13.50! - APUTER 
650,000 ITEMS! - GOVERNMENT SUR- COMPUTER 
PLUS - MOST COMPREHENSIVE DI- 
RECTORY AVAILABLE TELLS HOW, 
WHERE TO BUY - YOUR AREA - $2 - 
MONEYBACK GUARANTEE - “GOVERN- 
MENT INFORMTION SERVICES,” DE- 


PARTMENT A-2, BOX 99249, SAN 


55A 


NET MAKING 


How you can make nets for any pur- 
pose. Master Teacher Holdgate 
shows you how In his fascinating 
book which revives the craft of net 


COMPUTER CURIOUS? Beginner’ 
booklet on basic digital logic, $2.00 
HI-TEC, 1420 Satinwood, Jefferson City 
MO 65101. 


TOPS! 100 Popular Poland Stamps 
(All Different) Only 25e. Mystic, Dept. 
PS2, Camden, NY 13316. 


WOW! 110 All Different Germany 


10c. Commemoratives, Airmails, High DISCOUNT TRS-BO" DEALER A301 


FRANCISCO, CALIFORNIA 943109. д 
3 T: res Also, COMPUTER SPECIALISTS. 
HOW TO HUY SURPLUS, receive FREE Values, Big Catalog, bargain lists. 8 
GOVERNMENT SALES LISTINGS and FOR FUN & PROFIT fine stamps from our approval service, 


promptly, 


Materials, equipment and supplies 
Dept. A 


cost pennies; make highly prized 
gifts which can be sold for prices 


buy any or none, return 
please. Jamestown Stamp, 
21PS, Jamestown, NY 14701, 


MORE! $3.00 GUARANTEEDI SBI Re- 
search, Box 21491, Seattle, WA 98111. 


“GOVERNMENT SURPLUS Directory.” 


Buy 500,000 items 
„ «„ « low as 2c on dollar... direct f 
Government! $2.00 (guaranteed). 


pc 2 


1981 SURPLUS Army, Navy store 64 
page illustrated catalog, Send $1.00. 
3037 North Clark, Dept. M2, 


Ruvel, 
Chicago IL 60657 


PROFITABLE 
OCCUPATIONS 


46 


ڪھ 
SURPRISE Everybody. Become No-‏ 
m Publie now. We guide you, free. We‏ 
notary needs. Raise your image, job‏ 
Assistance nationwide‏ 
Club-B, San An-‏ 234 


value, income. 
Brochure: Gulf, 
tonio, TX 782 01. 


FREE Catalog. Repair Air pond tonin: 
u n= 
structions, Doolin, 2016 Canton, Dallas, 


refrigeration, Tools, supplies, 


TX 75201. 


TURN YOUR ORDINARY PHOTOS 
100 cash 
buyers and what they need. $7.95. PHO- 
TOCASH, Box 1285, Roswell, GA 30075. 

BECOME Electrical Equipment pinu 

pe 
DEE, tare” W 4th #239, 


INTO CASH! Special report: 


facturer's Representative. Report 
fundable, 
Odessa, TX TOT 


MECHANICALLY INCLINED INDIVIDUALS 


| Assemble electronic devices in your home. | 


$300-$600/wk. ا‎ Sales hándled by 
others. No investment - Write for free details. 


ELECTRONIC DEVELOPMENT LAB 
Box 15606, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


I5 YOUR CAR RUSTING? STOP ITI! 
Send for FREE information! Write: Rust, 


Box 122-P, Frankenmuth, MI 48734. 


PUBLISHERS' OVE RSTOCKS, 
GAIN BOOKS. 2,000 titles, all 
jects! 


Clapboard, Danbury, CT 06810. 


SOLAR Jobs Book! 224 pages of in- | 
formation in one handy reference guide 
to solar education and employment. 
$8.95 postpaid. Brick House Publishing, 
MA 
Request free energy books cata- 


Dept H. 
01810. 
log. 


34 Essex St. Andover, 


^ SMALLEST, Cheapest, Simplest Book- 
_ 33.95. Great 
14012 River, Milwau- 


keeping System Anywhere, $ 
Gifts, Wardwell, 
kie, OR 972 2 2. 


SE o1 r a eee 


GOVERNMENT 
Management, 
rocessing, personnel, etc. 


velope: L L L D, Inc., 
Lithia Springs, GÀ 30057, 


LAWYER 


$3.00. SyJa Enterprises, Inc., 
Rockville Rd., Indianapolis, IN 46234. 


BOOK SALE! You too can cut your 
ONLY $2.00 POST- 
PAID Worth much more in savings! Free 
catalog! Cargen-S, 1829 Euterpe, New 


electric bill 50%, 


Orleans, LA 70113, 


Ave. New York, NY 10017, Allow 
weeks for delivery. 


Learn the best design for an air- 
car, house, internal 


plane, boat, 
| and external combustion engines; 
what atoms and molecules look like; 
how human minds work; creative 
ability, the origin of feelings. All in 
one book—THE ELECT by William J. 
McDonald. Send $10.00 plus $1.25 


P&H per copy to: EXPOSITION 
PRESS, Dept. PS, 325 Kings High- 
way, Smithtown, NY,. 11787. 


(including Jeeps) 


pers ios" 19107-FB, WASHINGTON, 


Free Catalog: Hamilton, 28-72 


training documents: 
clerical, accounting, data 
For complete 
listing send self addressed stamped en- 
P.O, Box 248, 


—— How to select one. 
Booklet by lawyer practicing 30 УСА, 


| different approval service. 


ranging upwards of $50. 
Over 100 illustrations 
give atep by step instructions on material you require, 
how to set up your work area, tle knots, make shop- 
ping and shoulder bags, fishing, tennis and basketball 
nata, scarves, hammocks, crab pots and nets to dec- 
orate your home. NET MAKING prepares you to design 
original creations. 
Rush only $8.95, plus 95e handling 
10-Day Money-Back Guarantee 


EMERSON BOOKS, Inc. Dept. 417-F 


Buchanan, New York 10511 


| ness can only come when 
HOW ТО Fou Team our GOD GIVEN tech- 
SUCCEED [| rave or achieving SUCCESS. 
IM YOUR СЕТТЕ TAPE ia the boat 
BUSINESS eee TAPE is the co 
wa started. Send 
nun $10.00 Lass Check or Monay 
‘Order, 100% Guarantee ог 
PERSOMAL LIFE Money Back. Send To: 
BY B & B SUCCESS MANUALS, 
РА-2А, 2 Dunlap Ave., 
Pennsville, NJ 08070 


48 
SOLVE RUBIK'S CUBE!!! Illustrated | 


TOYS & GAMES 


step-by-step instructions. Satisfaction 
guaranteed, Rushed First Class. $5.00. 
Cube Solution, Box 58, Berrien Springs, 
Michigan 49103. 


| 49 JOKES & NOVELTIES 


FREE-——World's Leading Novelty 
Catalog. 1600 Jokes, Tricks, Sclence, 
Sports, Hobbies, Johnson- Smith, C-11, 
Mt. Clemens, MI 48043. 


51 COINS & CURRENCY 


° THREE Different. Tradesman Tokens 
$2.00. Coin Lists Free. c tad 
Unaka, Johnson City, TN 37601 


FREE BHUTAN COIN. Buy Or Hour 
Foreign Approvals. Cointree, Box 277, 
Newtonvile, MA 02180. 


52 STAMP COLLECTING 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfeld, OH 44907. 


UNITED NATIONS 3 Complete Mint 


Sets 25c, AR Cornetta, POB | 
1509-P, Lake lacid, FL 33852. 
FREE — 220 United States and 


Worldwide Stamps, Approvals. Stamps 
Pops, Box 1427, 127, Bellflower, CA 90706. 


— чаш. т. 


200 DIFFERENT U.S. Used Dait 
$1.00; 500 Different $5.00; T50 Dif- 
ferent $11.00. Burke's Stamps, 
219-P, Glenshaw, PA 15118, 


50 YEARS Old, fifteen different United 
States, over fifty years old 25c with ap- 
provals. Jaxon, Box C11, New Rochelle, 
NY 10804. 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


OLD U.S. Stamps on a proval, Ches- 
ter, Box 15355, Philadelphia, PA 
19111. 


10 ISRAEL Stamps Free - Approvals, 
Wilkes-Barre, PA 


FREE, U.S. Mint Set. Approvals, Hil- 
debrand, Box 4867, Sante Clara, CA 
85054. 


PENNY Approvals! Regnrdiess Cata- 
logue! Kloster, 4164——52nd Street, San 
Diego, CA 92105. 

FREE Surprise collection sent with 
approvals, Jay, 1784 Union, San Fran- 


cisco 94123, 


100 DIFFERENT U.S. 25c, approvals. 


Bradley, Box 4255, Midlothian, VA 


23113 


WORLDWIDE COLLECTION - 100 
different stamps - only 10c with fan- 
tastic worldwide approvals. Nazlo, Box 
423-OE, Audubon, PA 19407. 


FREE Gift with your request for our 
U.S., U.N. plateblock and foreign ap- 
provals, We offer quality stamps at very 
reasonable prices. Give us a try, Colonie, 
Box 12113, Albany, NY 12212. 


ABSOLUTELY FREE - 50 different | 


COMMEMORATIVES. 
Box 690-5, 


British Colonies 
Approvals. Gobestamps, 
Saco, Maine 04072. 


OLD U.S. "Unfine" used medium and 
higher values, bargain priced. For ma- 
ture adults seeking a worthwhile and 
(No mint). 
Rivertown, Dept. 152SB, Ada, Michigan 
49301, 


1000 | 


FANTASTIC US first day cover or plate 
block free with approvals. Pops, Box 
1427, Bellflower, CA 90706. 


MICKEY MOUSE (Apollo Moon Land- 
ing Anniversary), Minnie Mouse, Don- 
al Duck, Goofy (Hippopotamus), 
Anguilla Triangle, Only 10c when re- 
questing approvals, State age. Douglas 
Cook, Dept. PS-9, Las Vegas, Nevada 
89119. 


U.S. 30 mint commemoratives $1.00! 
Approvals, Gordon Davison, Key Largo, 
FL 33037. 


FIFTY Free Stamps With Approvals. 
J&D Stamps, Box 747, Melbourne 
Beach, FL 32951. 


"FREE! U.S. Price List. Low Prices. 
Seaton Box 4455PS, Hollywood, FL 


FREE! Big gres санае ү — New 
Edition listing thousands marssina 
including U.S. B.N.A. stamps, 
packets, albums, accessories and sup- 
plies. Also, fine stamps from our ap- 
proval service, buy any or none, re- 
turn promptly, please. Jamestown 
EPI Dept. EZ21PS, Jamestown, NY 


FREE! 55 Different. Including Tri- 
angles. Space, Others! Request ap- 
provals. Baird, PS 58, Box 8128, Port- 
land, OR 97207. 


| Get your collection off the ground with Winged Globe, 


Statue of Liberty, The American Eagle, Abraham Lincoln, 
Liberty Bell, plus mare! We'll also include selection far 
you to examine. Keep only those you wish 10 huy, return 
any others. Cancel service anytime. Mail 25¢ today to: 
GARCELON STAMP CO., Dept. P525 Calais, Maine, 04619 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
Catalog. Cornell, 421758 University, San 
Diego, CA 92105. 


CABLE T.V. DESCRAMBLERS AND 
CONVERTERS. Build or Buy. For In- 
formation send $2.00: C & D Company, 
Р.О. Box 21, Jenison, MI 49426, 


POLICE Scanners, Crystals, Radar De- 
tectors. HPR, Box 19224, Denver, CO 


RECEIVE FREE Uninterrupted movles, 
sports with your own AMATEUR MICRO- 
WAVE SUM SCRIP TIOM TV ANTENNA. 
Guaranteed $9.95 Phil- 


68th Street, Scottsdale, AZ 
85253 
54A CB RADIO 
INCREASE CB RANGE — Legally! 
Free Information, “SKIPPER, Бох 
130-Cl, Paradise, CA 95969. 
55 ELECTRONICS, 


STEREO, HI-FI 


LINEARS - Send Stamp For Details - 
Matco Electronics - Box 316D - Cadil- 
lac, MI 49601, 


CAR STEREOS! — Video recorders! 
Everything in-between! CHEAP! Cata- 
logue. Alabama Audio, 109 South 21st, 
Birmingham, Alabama 35233, MC/VISA 
800-633-4694. 


BUILD AN ORCHESTRA 
THE WAY 


Preview the world's most advanced 
Е Do-lt-Yourself Organs, Pianos, Syn- 
thesizérs, Amps, etc. Send $6.00 for | 
our famous “Sight & Sound” pack. 
WERSI Electronics, Inc., Dept. M3, 
P.O. Box 5318, 1720 Hempstead 
Rd., Lancaster, PA 17601. 


ROU 
PLATTSBURGH, N.Y. 1290 
Tal: 1518) 561-8700 


Mn m, 
$ Discount 5 
on TRS-80's 
26.3001 4K Color..... ..5360.00 | 


26-1062 16K Ii.. 


26-4002 64K 1 DRIVE. ... 
1-800-841-0860 TOLL FREE 
MICRO MANAGEMENT SYSTEMS. INC. 
Downtown Plaza Shopping Center 
115 C. Second Av.. S.W. 
Cairo, Georgia 31728 
912} 377-7120 Go, Phone No. 


56 RECORDS, TAPES, etc. 
OLD Radio Programs On Cassettes. 


| Free Catalog. Nostalgic, Box 16365-P, 


St. Louis, MO 63125 


RECORDS - TAPESI Discounts to 
73%; all labels; no purchase obliga- 
tions; newsletter; discount dividend 
certificates; 100% guarantees, Free 
details, Discount Music Club, 650 Main 


Street, Dept. 4-0281, New Rochelle, 
NY 10801. 


STRESSED? Relax and control your 
stress. Cassette tape. Send $9.95 td: 
Stress Management Consultants, Dept. 
Р5-51, 1367 Post Street, 
San Francisco, CA 94109. 


57 MUSICAL INSTRUMENTS | 


DULCIMERS Kits From $29.00. Bro- 
chure, Here Inc., 29 Southeast Main, 
#5, Minneapolis, MN 55414. 


MUSICAL SAWS - Since 1921. De- 
tails, FREE “Sawing News", MUSSEHL- 


Suite 12, | 


WESTPHAL, 130 PS, Delavan, Wisconsin | 
53115. a 


GUITAR, Banjo, Violin, Mandolin 
Making Materials, Accessories, Books, 
Plano Tuning Kits. Catalog 50c. Inter- 
national Lut iara Supply, Box 15444, 


Tulsa, OK Т4 


INTERNATIONAL Catalog valuable to : 
makers, repairers of stringed instru- 
ments, Imported woods, parts, accesso- 
ries, kits, German-made violins, vi- 
olas, cellos, basses and bows, Send 25c 
for catalog. 10 Credit certificate will 
be ын, ы? ae po Com- 

any, sitlo FB, 4026 Жаы 
еге Pt = ore, MD 212 


40 Models! Famous Makes! 
SAVE! Direct from Importer. 
/ « Models for students, teach- 
fice ers, professionals. Standard 
1 or Electronic. Terms. Trades 
welcome. Home Trial. Hohner 
Button models too. FREE 


Y 4 г catalog and Importer prices. 11 

ACCORDION CORPORATION‏ کے 
БЕ (PX) Belmont Avenue, Chicago, 111. 60641 |‏ 
SONG WRITERS "i‏ 58 


POEMS - SONGS WANTED, Free Pub- 
lishing / Promotions. Broadway Music, 
Box 7438-PS, Sarasota, FL 33578. 

POEMS set to music, Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


59 IMPORT-EXPORT 


2500 “Fast” Sellers. Free Brochures! 


Brightco, Box 91309-X2, Cleveland, OH, 


44101 


60 


BUSINESS 
OPPORTUNI ПЕ S 


REPAIR "HYDRAULIC JACKS. reo 
details, Hydraulic Parts Supply, Dept. 3 
Box 4157. Brownsville, 18520 


$92.00 FROM Square Foot Piywood ` 


(Huge Demand). Revealing Proof 25c 
{Refundable}, Woodwins, Bridgewater, 
MA 02324. 


BELTS And Buckles, Complete Line 
Fast Sellers, including Westerns, Truck- 
ers, Motorcycles, Wildlife, etc. Big Prof- 
its. Complete dealer set up. 
log. Anchor, Box  3958-BPS5, * North 
Providence, RI 02911. 

PIANO ‘Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 11050 Telfer 
Drive, Morgan Hil, CA "95087, 


MECHANICALLY inclined individuais 
esiring High Weekly Profits operating 
mall Manufacturing business Withou 
ivestment write: Businesses, 92-Р 
righton 11th, Brooklyn, NY 11235. 


NEW Tax Loopholes Discovered. Ev- 
ryone eligible, Free Sample Newslet- 
er. Write: ULC, Box 179-00, Clarkston, 
A 30021. 


BUMPERSTICKER Printer. Easy. 
ма. eee POE 22791(LLC), Tampa, 


MAKE MONEY PRINTING business 
ards, pencils, matches in Gold, Easy, 
Details: POB 24986(LLC), Татра, FL 
3623. 


GET RICHI! Secret law smashes debts 
brings cash and credit! Details FREE! 
ealthkit- S, Billings, NY 12510. 


HUNDREDS WEEKLY POSSIBLE! 
MELING PROGRAM.: Nationwide, Box 


58806, Dallas, TX 75258. 


$25,000.00 In Your 85; are Time. 
ome electroplating manufacturing busi- 
ess, Details Free: Write, Peterson, 
Rom MC-3-KA, 1512 Jarvis, Chicago, 
L 60626. 


WIN at Dice! 582 to 1 odds your fa- 
or! Free Proof, Baker, Box 1965, 
Brooklyn, NY 11218. 

P.O. BOX SHORTAGE CRITICAL! Fri- 
ate mailbox rentals booming, New 
25,000 word manual shows how we 
gross $60,000 per year. Free informa- 
tion, MailCenter #4, 16783 Beach 


lvd., Huntington Beach, CA 92647. 


VENDING Machine. No selling, Routes 
earn amazing profits. Big Catalogue 
Free, Parkway Corporation, 1930PSB 


Greenspring Drive, Timonium, Maryland 
21023. 


FREE Inflation-Beater Book “2042 
Unique, Proven Enterprises." Fabulous 
"Little Enowns," Work Home! Hay- 
lings-E, Carlsbad, CA 92008. 

FREE Mailorder Dropship Business 
Gournal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101 


PIANO Tuning learned quickly at 
home! Free information, Empire School, 
Box 1014, Jupiter, Florida 33458. 


LEARN Sewing Machine Repairin ne: 
Men, Women, Lucrative profits. Gress 
Correspondence School, Box 927, Spen- 
сег, ІА 51301, 


SOLAR DEALERSHIP Opportunity. 
|Write for Details. Sunpower, 6612 W. 
‘47th, Sioux Falls, SD 57106. 


Ff MAILORDER Opportunity! Start t profit- 
‘able home business without experience 
or capital. Information free, Mail Order 
GEM Dept. 474, Montvale, NJ 


VINYL'S Where the money is! Pro- 
fessionally repair, refinish, recolor fur- 
niture, vo irc car tops. Quick, ensy. 
Two small $20 jobs a day earn you 
$1,000 a month. Homes, cars, offices, 
restaurants, unlimited customers, Start 
earning after a few days practice, Sen- 
sational details Free, VIP, 2036 Mont- 
rose, Chicago 60618. 


EVERYTHING 
know about mail order. FREE CATALOG. 
100 instructional books. New Trend, 
"hein Ventana Way, El Cajon, CA 


HANDYMAN'S DREAMI DIE-MAKING 
SIMPLIFIED! New manual explains easi- 
est method. You can quickly master this 
extremely profitable craft, Full details 
free. Directacor,  Trimex Building, 
Mooers, NY 12958, 


MAKE $15.00 hourly building cus- 
tom luggage, cases at home. Huge na- 
tionwide demand. Fill mail orders. 
We supply materials, instructions . .. 
"everything, Free details. Customcase, 
6075 De Soto Ave. Dept. ZX28-02, 
Woodland Hills, CA 91365. 


PREPARE Tax Returns - Policeman 
Albert Myers made 52,000 his ved 
first season. Train at home. VA tdeo 
acon Tax School, Monsey 1BN, 


LEARN TO REFINE YOUR 
GOLD « SILVER s PLATINUM 
STEP By Step Home Method, Also 
Testing Precious Metals For Value 
$14.50. The Silver Palace Precious Me- 
Ча] Refinery, 8064 Melrose Ave, Los 
Angeles, CA 90046, 


EARN big money as a Diamond Broker, 
Free details, National Diamond, Dept 
PS-401, 210 Fift Ave. New York 
10010, (212) 768-6803, 


LET Venture help solve problems in 
your small business. Write for your first 
issue free! Venture, Box WE, St., Bona- 
venture, NY 14 TTB. 


START a Correspondence School, Ca- 
reers, Box 2046E, Covina, CA 91722. 


HIGH PROFITS! Selling Magazine Sub- 
scriptions, FREE KIT. Magazines, Box 
78-PS, Needham, MA 02192. 


PLASTERCRAFT! Moneymaking home 
business, Details, Mailway, 24949-EF2, 
Nashville, TN 31202. 


FREE BROCHURE! Self-Made mil- 
lionalre reveals mail order secrets! 
понова; Бох 5923P, Concord, CA 

4 


MINI-BUSINESS REPORT, Financial 
Independence At Home. Free Information 
S.A.S.E, Mini-Business Publications, Box 

, New Waterford, OH 44445. 


you ever wanted to | 


SALES REPS for Canadian Automo- 
bile Invention. No gimmick! Tremen- 
dous program, үз, CE manual $5.00, 
Revised Holdings B , Balzac, Al- 
berta, Canada, TOM 0 


EXCLUSIVE FROM EUROPE. Unique 
advanced Fire tinguisher and Fire 
Barrier. Dealerships available. SEED: 
Р.О. Box 241, Spencer, ТА 51301 


SELL SENSATIONAL LOW.COST 
BURGLAR ALARM. Lightning seller. Ex- 
ceptional margin. Samples [for t 
pnr n Electric, Ave. 162, Mitchell, 


"TRUE SUCCESS STORY" 

PARALIZED at 18, he now helps peo- 
ple around the world solve their finan- 
cial and business problems. Offers new 
unique part-time moneymaking oppor- 
tunity and many unusual services, Free 
proof: DFC, Dept. 11-D-2, 1145 Reser- 
voir Avenue, ranston, Rhode Island 
02920, 


GET RICH IN YOUR OWN HOME 
BUSINESS. Guarantee yourself success 
in Mail Order, Flea Markets, General 
Wholesaling programs, Deal direct with 
major world supplier, Select from 2534 
products as lowest below wholesale 
prices. First day profits, We supply 
instructions, Catalogs-everything! Free 
information. SMC, 6061 De Soto Ave., 
Dept, 28-02, Woodland Hills, CA 91365. 


MAILORDER $1,000.00 Possible 
Monthly Selling Information, Free De- 
tails; AR Enterprises, Box  92-AF, 
Bronx, NY 10465. 


ABANDONED INDUSTRIAL SILVER— 
take it! Details: Silver, Box 548, Wood- 
ville, TX 75979. 


MAKE $2,000.00 Monthly Spare 
Time, Unique proven enterprise. No 
selling. No ital to start. Free bro- 
chure. Kashbuilder, Box 1132-PK, In- 


| dianapolis, IN 46225. 


IMPORT-EXPORT opportunity, prof- 
itable world-wide, order business 
from home, without capital. We ship 
plan for no risk examination. Experience 
unnecessary. Free Report. Mellinger, 
ERG: C2692, Woodland Hills, СА 


| HAVE MADE A FORTUNE IN MAIL- 
ORDER, selling information! Let me 
show you how. FREE proof, Mailorder 
Information Services, 2385 Roscomare, 
D-11/152, Los Angeles, California 
90024. 

PERSONALIZED POSTERS, photos 
all sizes! Earn Money from Home! Free 
Ofits in Pictures", 
East Providence, 


samples, including ''] 
Postermatic 02-42, 
RI 02914. | 

PROJECTION TV... Make $200.00 + 
per evening assembling Projectors... 


Easy ... Results equal to $2,500 pro- 
jectors , . . Your total cost less than | 
$15.00 ..., d LENS & Dealer's 


information $14.00 . , , Illustrated in- 


formation FREE . . Macrocomafx, 
Washington Crossing, Pennsylvania 
189TT. 


ELECTRONIC 


BIG. 5 : 
pR aor ASSEMBLY BUSINESS | 


| Start home, spare time, Investment, knowledge or 


experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 


professionals. Unusual business opportunity. 
FREE: Complete illustrated literature 


BARTA, Box 248-SN 
Walnut Creek, Calif. 94597 


PROVEN SUCCESS 


have been baring — millions of 
ve ons 
of KNABP Cushioned 


| шш К. 
ing them an ideal way to supple- 
EE Faut age or 
fl cons, Set Sour con bc 
time. Set your own hours. 


your own boss. Knapp offers high |. 


commissions on every sale, 
bonuses plus incentives. No in- 
sry. Free тш; and seing Ы 
sary. Free training se it 
to qualified applicants. Invest in 


п, Knapp “me барав 2004 
тт (17) 588 90 588-9000. 


Made in America 


America works In Knapp ahoes. 


| Details send 15c ortae: 


=| 


FUN, INEXPENSIVE, PORTAGLE. EASY - 
NO TRAINING NEEDED. ANY MESSAGE 
IN MINUTES. Get FREE DETAILS. Р. О. 
BOX 22791 (LL), TAMPA, FLA. 33622. 


61 MONEYMAKING 


OPPORTUNITIES 


NEW Discovery in Battery Recondi- 


tioning. Eighteen Months Guarantee 
Means “Big Profits Fast." Electoan, 
4 AA Gable Drive, Little Rock, . 


NOVELTY IMPORTS Sell Like Mad! 
Make Huge Profits, Nine samples and 
large wholesale catalog - $1.00. Lake- 
point Imports, 6646 North Western, 
Chicago, IL 60645. 


OWN Your Own Business. Spare Time 
At Home! No Experience Needed! Rubber 
Stamp industry needs small manufac- 
turers. We Furnish All equipment and 
know-how! Particulars Free! Write: Bill, 


Dept. RC-3-EA, 1512 Jarvis, Chicago, 
IL 60626, 
$56.40 DAILY Starting next week. 


Sbiatox, 
Box 4099, North Ho ly wood, CA 91607. 


THOUSANDS in mailorder home oper- 
ated, Free details. J/M Enterprises, Box 
272-PS7, Pickerington, OH 43147. 


EARN money collecting names! Write: 
Day, 104-P Third, Salem, MO 65560. 


LEARN The Secrets of Repairing Junk 
Batteries. "Fabulous Profits", small in- 
vestment, Apex Engineering, 5454 Bolsa 
Road, Atascadero, CA 93422. 


HOW TO PROSPER according to the 
Bible, Send $3.00, James Huntley, P.O. 
Box 72, , Santee, СА 920 Ti... 


GET RICHI! Secret law smashes debts 
- - - brings Cash, credit! FREE report!! 
WealthKit-S, Billings, NY 12510, 


=e. 


NEED MORE MONEY? Examine over 
1,000 ways to earn it full time, spare 
time, part time on weekends! Get 5 
issues of Opportunity Magazine Free! 
Write: Opportunity, Dept, 604, 6 М. 
Michigan, Chicago 60602. 


PLASTERCRAFT — Profitable Home 
Business. Qver 1,000 molds avallable. 


| Details: Lynnette, 6251R Mentor Park, 


Mentor, OH 4406 80. 


500 JOB-Opportunity Books etc. Cat- 
alog $1.00. Rujon, Box 451-PS, Palat- 
ka, FL 32077. 


^ SILVER Breakthrough!  High-profit, 


` low-cost recovery system. Details $10. 


Great Western Silver, Box 8429, Or- 


| lando, Florida 32856. 


MONEY in mailorder. $1.00 hd 
able, 


ee Box 661. Hayward, WI 


MAKE TOP MONEY IN STAINED 
GLASS. Our self-study program teaches 
you at home, Includes illustrated les- 
sons - plus free with program all pro- 
fessional tools, many interesting proj- 
ects, and more. For information send 
$1.00 to: REGINA CAREERS, LTD. 
33 E. MAIN STREET, DEPT, PSG21, 
ROUND LAKE PARK, IL 60073. 


^ DEBTS WIPED OUT with secret Fed- 
eral Law!! Fortune-building FREE RE- 


ORTI Blueprints, 52, LaGrangeville, 
NY 12540. 


WIN BIG OIL MONEY 


The U.S. Government sponsors а Mig- 
known oll and gas Hass drawing. 


Кыа) filing fes could bring you $100,000 
immediately, plus possible payments 
For free information Call Toll-Free 1-300- 
Bi- 2541, Ext. B, in Colorsdo Gell Collect 
1-447-1398, E.B, Or Write.. 

F. Milligan, inc. 
1842 70th SL, Brewer 3408PS 
Boulder, СО, 0207 


EARN A STEADY INCOME 


A SHARPEN 
ғ CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ens saws 5" to 60", 
rip, cross-cut, com- 
bination, dado, Easy 
to operate—accurate 
—fast—safe. Bevels 
45°, joints, gums. 
You can profit from this 
machine. 

Thousands of Circular 
, saws need sharpening 
СЕЛЕ? every month, 


Write for details 
BURR MANUFACTURING CO. 


8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 
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62 EMPLOYMENT 


INFORMATION 


AUSTRALIA - New Zealand! Big pay! 
50,000 jobs. Free transportation. List- 
ings $2.00. Information 68 countries. 
Austco, Box 772, Cypress, CA 90630. 


ROCKY MOUNTAIN EMPLOYMENT 
NEWSLETTERI! Colorado, Idaho, Mon- 
tana, Wyoming!! Current openings - all 
occupations!! FREE details: Intermoun- 
"ETT 3506 Birch, Cheyenne, WY 


JOBS OVERSEAS (including Alaska). 
Free Details. Global Employment, Box 
808-PS, National City, CA 92050, 


RESUME reparation Kit. $3.00. 
Scitecs, 2275 N. High, Columbus, Ohio 
43201. 

$21,000.00 TO $40,000.00 as Trac- 
tor Trailor Operators. Men and women 
are needed. Free info on learning. PDH 
Inç.. 5030 Paradise Rd., Suite B1OTPS, 
Las ‘Vegas, NE 89119. 


GOING ON A JOB INTERVIEW? —À 
Don't Blow It! Successful Interview 
Techniques $3.00 - Guaranteed, Free- 
form Press, 73 Cuttermill Rd., Great 


Neck, , New York 11021. 


^ OVERSEAS... $20,000 - $60,000 +. 
Free Report! Employment, Box 2921T- 
FB, Indianapolis, IN 46229. 
62A HELP WANTED 

$180 Per Week Part Time at Home, 
Webster, America's foremost dictionary 
company needs home workers to update 


local mailing lists, All ages, experience 
EERE. Call 1-716-845-5670 Ext. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 


Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 
66 AGENTS WANTED 

GET immediate commissions, Take 


orders for quality Mason Shoes from 
friends and neighbors in your spare time. 
No risk. No investment. Write today. 


Mason Shoes, K-581, Chippewa Falls, 


_FREE SHOES! 
E. RETAIL VALUE OVER $45 


WI 54729 


-— Ill show you how you 
can earn tree shoes or boots for yourself 
PLUS up to $300 a month in extra in- 
come. Bhow friends and neighbors how 
they can save $15 to 820 a pair on 
high quality PS or boots. Selling kit 
free, Write: Gordon King, Hanover Shoe, 
inc. Dept. 27] 80, Hangver, Pa. 17331 


SA LE SPE RSONS— 
DISTRIBUTORS WANTED 


AN OHIO OIL СО, offers PLENTY 


OF MONEY plus cash bonuses, fringe 
benefits to mature individual in your 
area, Regardless of experience, write 


H 


D. Read, Pres, American Lubricants 
Co., Box 696, Dayton, OH 45401. 


68 REMAILING SERVICES 


MANHATTAN: Mailing Address: Con- 
fidential, Reasonable. Monthly Rates. 
Mail handled as requested, Call Director, 
701 Tth Ave., Times Square, NY 10036. 


69A LOTTERIES 


WIN MILLIONS in Canadian lotteries, 
Low prices - personal service, e de- 
tails, Lucky Buck (PS), Box 171, 2t 
tion W, Toronto, Canada M6M 42 


WIN Instant Millions in EET 


Government  Lotteries, Free Details, 
Winfall, Dept, P. Box 554, Town of 
Mount Royal, Quebec, Canada, H3P ЗСТ 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, advertis- 
ing, beautiful books, All subjects invit- 
ed, Send for fact-filled booklet and free 
manuscript report, Carlton Press, Dept. 


EON. B4 Fifth Avenue, New York 
72 EDUCATION & 


INSTRUCTION 


MEMORY, Sleep Learning, Free Pub- 
er DLP, Box 487, Anaheim, CA 


ELECTRONICS Degree (BSET) by cor- 
respondence. Grantham College, 2500 
La Cienega, Los Angeles, CA 90034. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Au- 
tosuggestion, Box 24-A, Olympia, WA 
ESOT. 


LII EEC BEES AEE | 4& HE CE 


DRAFTING is a great career! Men, 

women, No previous experience or spe- 
cial talent needed, We train you at 
home in spare time. Get free facts. 
Write: North American School of Draft- 
ing, Dept. PCCCO, 4500 Campus, New- 
port Beach, CA 92660. 
YOU CAN HE A JET ENGINE/GAS 
TURHINE OPERATOR, Maintenance 
Technician, Inspector, More! 44 Lesson 
Homestudy Course - Theorv, Operation, 
Maintenance, Overhaul, Inspection, 
Technical Skills - Aircraft, Non-Aircraft. 
Diploma Awarded! Established 1957. 
Write: American Jet School, Dept. PS, 
Darby, MT 59829 (406) 34 349-2100. 


EARN Extension Degrees in Homoeo- 
pathy, Radionics, Botanic Medicine, Na- 
turopathy, Philosophy, Psychology, etc. 
School Founded 1961, Prospectus 
$1.00.  Airmailed. Secretary РА/ PS, 
Brantridge Forest School, Highfield, 
Danehill, Sussex, England RH17 TEX. 


DEGREES, Thesis Method. Brochure, 
$1. North, Box 3388, Tulsa, OK 74101. 


MEDICAL Е ELECTRONICS TECHNOL- 
OGY. Home study. Troubleshoot Medical 
Instruments. MDC-PS, P.O. Box 124, 
Pinedale, CA 93650. 


COLLEGE Degree for work and life 
experience. Bachelor's, Master's, Doc- 
torate. Write or send resume, American 
National University, 3500 N. Central 
Ave., Dept. 333, Phoenix, AZ 85012. 
(602) 265-8657. 


FREE Lifetime Ordination, Become 
Chapiain, Missionary Evangelist, Bishop. 
Box 744-P5, McKeesport, PA 15134. 


REISCH WORLD WIDE COLLEGE OF 

AUCTIONEERING, INC., World's Larg- 
est. Free Catalog. Approved [for VA. 
Modern Auction Library "FREE" with 
enrollment, 515-423-5242, Col, Gordon 
E. Taylor, P.O. Box 949, Dept 3, Mason 
City, LA 50401, 


LEARN р Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog. Courses and Equipment. 
{Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Danehill, 
Sussex, England i RH17 TEX. 


————— € 


EARN UNIVERSITY DEGREES more 
quickly, inexpensively and easily than 
you thought possible, Personalized con- 
fidential service tells you how and 
where, Free details. The Degree Ad- 
visor, Box 149-D, French Camp, Cali- 
fornia 9 95231. 


‘BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doc- 
torates, Most subjects. Free Prospectus, 
(Airmail $1 refundable), College Reg- 
istrar, Dept, 1032 BCM-Co lalata 
London WCIV 6XX, "England, 


WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
( Stick ), 
cesses. A non-profit school. Approved for 
eligible veterans, Accredited members 
MATTS. Approved Ohio 70-12-0064 HT. 
Write for school bulletin and course 
schedule. HOBART SCHOOL OF WELD- 
ING TECHNOLOGY, Бох 81, Troy, OH 
45373. 

ELECTRONICS CAREER TRAINING 
By Mall G.I, Bill, FCC License, Color 
TV, Broadcasting, Engineering, FREE 
School Catalog, School Rep will try to 
call, Write Cleveland Institute of Elec- 
tronics, Inc. (CIE), Dept. WPS-68, 
MI East 17th Street, Cleveland, OH 
441 


How INTELLIGENT are you? Self- 
scoring І.С. test reveals in 45 minutes! 
Send $3.00 today -  guaranteed!! 
Knowledge Exchange, Q101, Suite 202, 
150 First Avenue N.E., Cedar Rapids, 
IA 52401, 


—— — —— ољ 


LEARN Bartending, Training Manual, 
Haas, 21001-1 Plummer, Chatsworth, 
CA 91311. 


MEMORY, now WOU can have a good 
memory. A 90 minute cassette with a 
guaranteed practical approach to save 
time in learning. Check or money order 
for $12.00, Steve nas Р.О. Box 198, 
Langhorne, PA 1904 


READ Your Way To Riches... Free 
brochure tells how! Write: Read, "Dept. 
3A, Box 8626, San Marino, CA 91108. 


YOU EARNED THIS DEGREE AL- 
READY! Now get your personalized Di- 
ploma and Alumni card. Send $9.95 
{check money order): THE SCHOOL OF 
HARD KNOCKS, Box 6859, Chicago, 
IL 60680, 


HIGH SCHOOL DIPLOMA AT HOME 

FAST! Diploma in just 1-6 months! 
Tests taken at home. Low tuition, Only 
$49 down. Nationally recognized, Indi- 
vidual counseling. Free school ring. Call 
Free 1-800-327-8103. Cambridge Aca- 
ee E Eos. 409 E, Osceola, Stuart, 


a EE y 


Lock AND WATCH REPAIR "books. 
Free catalog. North American, Box 
TTBBA, Fox River Grove, Illinois 60021, 


UNIVERSITY DEGREES! No Classes, 
Fast, Economical, Accredited, FREE Re- 
vealing Details, Success, Box 13151- 
52, Columbus, OH 43213 

UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, PH.D.s .. . Free re- 
vealing details, Counseling, Box 389- 
PS2, Tustin, CA 92680. 


MIG, TIG, Gas. Pipe all pro- 


INSTANT MEMORY 


The new way to remember 
A short, simple method of acquiring a powerful 


E memory. No memorization, no keywords. Release your 
зеден memory. Learn "how" you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 

INSTITUTE of ADVANCED THINKING 
845Р5 ViaLaPaz, Pacific Palisades, CA 90272 


Ш TECHNICIANS & ENGINEERS 


"Brilliant Trouble Shooting & Problem Solv- 
ing" The most effective manual written after 20 
years of experiance & research by top freelanc- 
er. Reg. $30, Intro. Offer $15. 1 Year Satisfaction 


Guarantee. 
A.B. TECH 
4020/10 Brandon Gate 
Malton, Ont. L4T 3W8 Canada 


73 CARTOONING, 
SIGN PAINTING 


CARTOON for Fun and Money!!! Free 
booklet!! Cartoons, Box 40614B, De- 
troit, Michigan 48240. 


LEARN Sign ` Painting—Free Cata- 


logue. Kaufmann Supply, Centertown, 
MO 65023, 
CARTOON for money! ! ! Free infor- 


mation, Calico, Box 4117-P2, Anaheim, 
California 92803. 


MODERN Cartooning Taught by Mail. 
Write for Free Brochure, Cartoonerama, 
Box 263-GW Branford, CT 06405. 


76 DETECTIVES 


FINGERPRINTING - 
tific career. Home study course teaches 
everything, Certificate on completion. 
Many openings; prepare now, Profes- 
sional Investigators Training School, 
Dept. FP, P.O. Box 1890, San Pedro, CA 
40733. sate 

DETECTIVE Profession, 
study; free tle-tack or lapel pin, certif- 
icate, future. Professional Investigators 
Training School Dept. CB, P.O. Box 
1890, San Pedro, CA 90733. 

DETECTIVE — Exciting Profession. 
Use Secret Equipment, Easy home 
study course; Diploma, Send $1.00 for 
"Detective Career Kit", Rouse School, 


exciting scien- 


Dept. P5-102, Box 2469, Costa Mesa, 
CA 92626. 
77 LOANS BY MAIL 


IMMEDIATE Loans and  Outright 
Grants to individuals refused elsewhere. 
98% Accepted! Associates, Box 98-P3, 
Brooklyn, NY 11235. 


BORROW $30,000 without interest! 
All eligible. Repay anytime, Free details. 
1004-PS, New York, 


NY 10003, 

GET cash grants—from Govern- 
ment. (Never repay.) Also, cash 
loans, All Ages Eligible. Complete 
information, $2 refundable), Sur- 
plus Funds-PSG, 1629 К. St, Wash- 


ington, Dc 20006. 


BORROW FROM HOME 

ANY amount, any worthwhile pur- 
pose, within 30 days, Competitive Rates. 
Also, you can earn substantial income 
as a Money Agent, No experience - own 
hours, National Company to assist every 
way possible. No прш ыы Details: 
DFC, De t. 11-C-2, 114 Feser coir 
Avenue, Cranston, Rhode Island 02220. 


BORROW Ey Mail! Free Details! MEG- 
P5381, Box 2298, Sandusky, OH 44870. 

QUICK $Cash$ Signature Loans! 
Write: Elite, Box 454-PS. Lynbrook, 
New York 11563. 

BORROW $25,000 "overnight." Any 
purpose, Keep indefinitely! Free Report! 


Success Research, Box 29070-FB, In- 
dianapolis, Indiana 46229, 


78 WINEMAKING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box T850-N. Independence, MO 
64053. 

BEERMAKERS, Winemakers. Free Cat- 
alog, Recipe. Finest Ingredients, Equip- 
ment, Service. SPI, Box 784-S, Chapel 
Hill, NC 27514, 


WINEMAKERS — BEERMAKERS — 


GASOHOL, Free Catalog. Equipment 
Supplies. Continental, Box 68016-Р5, 
Indianapolis, IN 4626 8. 


BREW finest beer from quality in- 
gredients, Free catalogue. Bacchanalia, 
Box 51PS, Central Village, MA 02790. 


BEST kits. Fastest supplies. Free cata- 
logue. BRICKSTOREBREW, Strafford, 
Vermont 05072. 


FREE ENCYCLOPEDIA WINEMAKING 
BEERMAKING, supplies, equipment, in- 
gredients, ynog Industries, Box 57498, 
Rochester, NY 14615. 


BEERMAKERS Catalog / Newsletter, 
Free! William's Brewing, Box 461-P2, 
Oakland, California 94604, 


i] Guarantees 
ади shaver des as new in seconds. Safe, 
| ts 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of supplies. Semplex, 
Sera Box 12276H, Minneapolis, MN 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks, Fast Service, Free Cata- 
ане s, Box 284A, Wayne. IL 

4 


BEERLOVERS! Save $1. 00 every six- 
pack — Drink homebrew, Free hand- 
book: Duane's, Department PS02100, 505 
Canal, New York 10013. 


79 BUY IT WHOLESALE 


400,000 BARGAINS Below Wholesale! 


Many Free! Liquidations , . . Closeouts! 
b . .. Single Samples. Free 
. Worldwide Bargainhunters, Box 
730-B, Holland, MI 49423. 
REPLACEMENT PARTS for Chainsaw, 
motorcycle, snowmobile, small engines. 
Energy saving items, Wholesale prices. 
Free catalog. Manufacturer's Supply, Box 
157PS5, Dorchester, WI 54425. 


85 PRINTING & RUBBER 
STAMP OUTFITS 
PRINT YOUR OWN — Printing Press- 
es. Type. Supplies Direct From Factory. 


Send 25c for Catalog and Samples to: 
Kelsey Company, DS, Meriden, CT 


06450. 
&6 RAZOR BLADES, 
SHAVERS 


Fantastic Sharpener 
KEEPS YOUR NORELCO® 


SHAVER SUPER SHARP 


Special, scientifical D owned sharpener 


fits all Norelco& and other rotary shavers. 


smoother, faster shaves. 
to use — for years, saves buying 
Rr blades. 
ives your shaver the sharpest cutting 
edge possible. Use just once a month to 
ke your razor operating at peak efficien- 
t cleaner, smoother, better-than-ever 
aves. 

Only $2.98, plus 70¢ postage, handli 
Order 2 for only $5.50 4 Psi oct. & hdig. 
Res. of AZ, СА? CO, FL, IL, NY, PA, V 
VT, WI add appropriate sales tax. 


POPULAR SCIENCE SHARPENER 


Dept. 0281, P.O. Box 9569 
New York, N.Y. 10249 


87 TOBACCO, PIPES, 


CIGARS 


TOBACCO - one 2oz bag of each of 
our best selling blends with Free Cata- 
log $5.00, Bradley's Pipe & Gift Gallery, 
202 Cypress, Dept, PS, Abilene, TX 


79601 
88 OLD GOLD, JEWELRY 
WANTED 
HIGHEST IMMEDIATE CASHI For 


Gold, Silver! Any Condition! Guaranteed! 
Free ‘Shipping Kit! Marshall Pogue Com- 
pany, 150 Terrell Plaza, Suite 131-PS, 
San Antonio, Texas 78209. 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
tacles. Free Information. Rose Indus- 
tries, 29-Y East Madison, Chicago, IL 
60602. Established 1934. 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today. 
Free gift with Information, Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 657, Chicago 60803. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs. North 
American, Box T7-BB, Fox River Grove, 
IL 60021 


TINY (112° Diam.) 
ALL-PURPOSE 
DIGITAL CLOCK 
Can Be Mounted 
Anywhere 


Auto Dash, Boat, Cycle, 


TV Set, Telephone 


Flashes large, clear LCD read-out of 
time and date (alternately at two-sec- 
ond interval). Dependable, accurate. 


| adjusts for long and short months. 

Quartz movement. Comes with 12- 
month replacable battery, full instruc- 
tions for re-setting and for installing 
new battery. 

Special detachable adhesive back- 
ing makes it easy to affix to any surface 
from telephone to bathroom mirror to 
car visor or dashboard. Easily re- 
mounted if you want to move it. 

| Available in Beige, Red or Yellow. A 
super value at just $19.95 + $2 post- 
age & handling. (Res. of AZ, CA, CO, 
FL, IL, NY, PA, VA, VT, WI add appli- 
cable sales tax.) 

Send payment (state color desired) 

| or to charge Visa, Master Charge or 
American Express, give name of card, 

| account number and expiration date. 


| TMM SPOT-O-TIME, Dept. PS3 
Box 9569, Church St. Sta. 
New York, NY 10249 


97 OF INTEREST TO ALL 


BIO-RHYTHM CHARTS Extremely ac- 


curate, computer prepared. 1 | 
$2.50, 12 months $25.00. Send full 
birthdate and name. BIOCOMP, 30 5. 


Kirklyn Ave., Upper Darby, PA 19082. 


— MH н 


NEVER WON ANYTHING? Anyone can 
win Sweepstakes contests! Free details. 
Elmhurst Gifts, 94-07 58th Avenue-S, 
Elmhurst NY 11373. 


94 FOR INVENTORS 


REGISTERED PATENT ATTORNEY. 


Applications and SERIGHEN. Mail Service. 


York 10546, 


NONPROFIT foundation helps inven- 
tors, Widest range of services, Free 
recording forms, Free evaluation, Af- 
filiated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909, 


PATENT IT ECONOMICALLY! Free 
details, N. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229, 


INVENTION EVALUATION. Have your 
confidentially disclosed invention ob- 
jectively evaluated by technical experts. 
For policy statement and description of 
services write: WATERLOO SELF- 
PATENTING INSTITUTE, Box 697, Wa- 
terloo, Ontario, Canada. N2J 4B8 


PATENT AND MARKET IT ECONOMI- 


CALLYI Free Details, Box 213P5, Stony- - 


brook, New York 11790. 


IDEAS, inventions, new products 
needed by innovative manufacturers. 
Marketing assistance available to indi- 
viduals, tinkerers, universities, compa- 
nies with feasible concepts, Write for 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222, 


` INVENTORS, send for details of our 
service, no obligation, Wilmak Services, 
132 Main St. E., Grimsby, Ontario, 
Canada - L3M 1P1, 


Set it once and forget it. Automatically | 


U.S. PATENT COPIES - Send $4.00 
r four copies in exchange. #1 U.S. 
atent Copy Exchange, 574 Congress, 
ortland, Maine 04101, 


PROVEN TRACK RECORD - If you 
ave a marketable invention, we can 
elp you to "cash in". We have market- 
ng, manufacturing, and engineering ex- 
Irtise - and successful products selling 
in stores nationwide. Let's get started' 
end for Disclosure statement today. 
ANSCONMTINENTAL MARKETING, 
ПМС. 6536 Sunset Blvd, Los Angeles, 
alifornia 90028. 


INVENTORS: Free information on of- 
fering your invention for sale. Kessler 
Sales Corporation, C-72-FI, Fremont, 
OH 43420, 


BEFORE YOU ACT - 


GET THE FACTS 


Soclety of American Inventors, Rte. 4, 


Box 419-F, Savannah, GA 31405. 


PATENT Your Invention Yourself! In- | 


expensively! Retired Examiner, 7400- 
PS, Washington, Dc 20044, 


NEED FINANCING FOR YOUR INVEN- 


poration, Box 6126, Grand Rapids, 

Michigan 49506. | 

| 94A PATENT 
ATTORNEYS 


PATENT Attorney; Electrical, Mechan- 

ical; Free Estimates: Searches, Applica- 

tions: 2 John Marshall Lane, Madison, 
NJ 07940; (201) 377-9315. 


-95 INVENTORS WANTED 


MANUFACTURER SEEKING 
TIONS. ADVANTEK 
л ifth HW., 
20036 


: LEARN how to offer your invention 
| for sale or license. Free Booklet 
| Outlines procedures, royalty rates, re- 

quirements, Kessler Sales Corporation, 
i C-72-IW, Fremont, OH 43420. 


INVEN- 
INTERNATIONAL, 
WASHINGTON, 


» WANTED 
INVENTIONS - IDEAS 
Market your idea for potential cash or royalties. 
Reach markets intended for the sale of your idea 


at a cost you can afford. 


Start NOW with our FREE CONFIDENTIAL Evalua- | 


tion, opportunity guide, disclosure registration. 


National Inventors Service 
Box 25 - Worcester, MA 01603 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO SMALL 


Disclosure registration. Potential cash or royalties 
from manufacturers seeking new ideas. For free in- 
formation on how to register your ideas. Call or Write 


American Inventors Corp. 
59 interstate Dr. Dept PS 
West гос. МА 01089 (413) 737-5376 
А Fee Based Marketing Company 


96 PATENTS FOR SALE 


FOR Sale: Inventor's U.S. Patented 
"Smogeater Muffler" Rights, Filed Can- 
ada, University Tested, (Good Chance! 
Contact Robert Sewell, Rt, 2, Box 134 
-A, Gooding, Idaho 83330. Phone: (208) 
034-8159, 


97 GOOD EATING 


MEAT Expensive? Delicious high pro- 


tein vegetarian foods from common in- | 


gredients, 
2505, Creston, 


$4.00. Flipit, 
B.C, VOB 160. 


98 WEARING APPAREL 


MEN'S BIG & TALL western apparel 
and outerwear color catalog. Send 25 
cents to: Big Guy Western, 3095 Kern- 
er Blvd., San Rafael, CA 94901. 


100 WANTED TO BUY 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed, Mercury Terminal, Nor- 
wood, MA 02062. 


Box 


Silver, Sterling, Silver Solder. 
ene deed my niter; 


7 HOLD, Silver, "Platinumi Jewelry, In- 
dustrial! Highest immediate cash paid! 
We're established National Buyers and 
can y more! 


Ship/write: American 


29407. Telephone 803- 795-4847. 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patented revolutionary de- 
vice. Free catalog. Gardiner, 4729L N. 
Tth Ave., Phoenix, AZ 85013. 


GOLD, SILVERI Find Valuable Coins, 
Rings, Jewelry with powerful metal de- 
tectors. Free catalog: Gold Mountain, 
Box 40507-X, Garland, TX 75040. 


FIND lost gold and nd silver coins, rings, 
valuables. Eyeopening book tells how 
and where to search in your area. Mon- 


eyback 
, Dept. PS-1, 3400 Ridgewood 


Replace it; light's off! 


else you might need help fast. 


AZ, CA, CO, F 


At Last—A New Idea in Flashlights! 
Always ready at your reach © a 


Remove Flash from 
Special Holder 


LIGHT GOES ON 
Replace in Holder 


LIGHT GOES OFF | 


It's high time the flashlight caught up with | 
modern technology. Now, there's a new © 
flashlight that gives you light where you - 
need it. And can be quickly spotted in the р 
dark. Ready for instant service. 


A fuse blows and the house goes dark. A flat Ше. опа “deserted road. A 
power failure in the office. Reach for the Panasonic Emergency Light. A 
glow-in-the-dark strip makes it easy to find—fast. Remove it from its 
bracket: Light’s on! A clear, penetrating light that covers a wide area. 


Special bracket separates batte 
use--helps maintain long battery life. Two screws (supplied) mount 
Emergency Light to wall. Or, store it in your glove compartment or anywhere 


| Flashlight measures 6-5/8" long; 1-5/8" diam. Uses 2 Panasonic D bat- 
| teries (also (cafa with kit). Only $9.95, -- $1.50 shipping & hdlg. 
IL, NY, PA, VA, VT, WI, add appropriate sales tax 
To order, send check or MO to address below. Or, to charge to Visa or 
MasterCharge give name of card, account number & exp. date. 
TMM EMERGENCY LIGHT KIT, Dept. PS1 
Box 9569, Church St. Sta., New York, 


Drive, Edmond, OK. 730 34 


contacts when light is not in 


(Res. of 


.Ү. 10249 


POB 30009PS, Charleston, SC 


BURIED TREASUR] 


with Ultra Sensitive DIBECTIGNAL Localar 
SEND FOR 
FREE iNFORMATIVE BROCHURE 


RESEARCH PRODUCTS 
BOX "270270-H TAMPA, FLORIDA 33688 


105 MISCELLANEOUS 


COLLEGE Students! — Improve your 
grades! —Termpaper catalog ——30 
pages —10,278 titles —Rush $1.00 
(Refundable! } — Research, Box 25918Q. 
Los Angeles, 90025. (213)477- 82206. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
ре. 481 Thurston Road, Rochester, NY 

819 


ORNAMENTAL Iron designs, Book of 
1600 beautiful, practical 
railings, columns, etc, Free li à 
Cunningham, 3881 South 3200 West- 
PII БОК 20005-S, Salt Lake City, UT 


ELECTROLISIS Apparatus. Plans 
$5.00. Rt, 4, Box 93A, Somerville, TN 
38068. 
105A HEALTH 


GUARANTEED 
56 St., Tulsa, 


WARTS REMOVED: 
$5.00 To: HP, 2518 E. 


OR 74105. 

106 PERSONAL 
INVESTIGATORS. Latest Electronic 

Aids. Write: Clifton, Box 220-F, Miami, 

FL 33168. 


a a ы o 4ш 


PHOTO 10. Sealed in plastic. АП 
states, provinces, 24-hours. Guaranteed. 
Free birth certificate. Send £5.00 1(2/ 
$8.00), photo, name, address, height, 
weight, hair, eyes, birthdate. Cardinal, 
BES IM NANI, Jacksonville, Florida 

T. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available, Omnidenominational. 
Free Details, Acquarian Church, 432-Р5 
PCH, Hermosa Beach, Ca 90254, 


TEST YOURSELF - — Find Your Hid- 


for success and mies: Send $2.50. 
Talents, 6948w 35th, Berwyn, Illinois 


DIVORCE? Don't lose! Literature, At- 
torneys. MEN'S RIGHTS ASSOCIATION, 
189A, Forest Lake, MN 55025. 


INCOME TAX PREPARATION, Write 
immediately for free information. 
Charles $, 
IRS, P.O. Pico 
Heights Station, Los Angeles, California 
90006. 


UNIVERSITY DEGREES E BY MAIL. | Le- 
gal, Fast, inexpensive, Free revealing 
details. Counseling, Box 389-SP3, Tus- 
tin, CA 92680 


PROFESSIONAL RESUME Save Mon- 
ey, Easy Steps, Do It Yourself - $2.00 
- Juresh, P.O, Box 1674, Belleview, FL 


32620 
107 _ HEARING AIDS 
HUGE SAVINGS. Eliminate dealer 
шана. ы Trial. Batteries whole- 
rms Arranged,  Lloyds-PSC, 
Rochtord, IL 61104. 


HEARING AIDS 


2 PRICE CATALOG FREE! 


ET $AVINGSI Newest, Finest. 
All types. Buy DIRECT & save up 
to HALF! No- salesmen. Sold by 

pak. MAIL on HOME TRIAL. FREE 
Catalog. Write: MONEYSAVERS, 

ep ang on Ave., 

Hp t. PS-2D, DE don A 
Sepulveda, Cal. 91 

i Not sold in alanis, 


105 MISCELLANEOUS 


CIRCULAR 


The First New 
| Shape in Mini- 
Calculators 


The world's first micro-round, m'ni- 
calculator is a lot more than just a| 
pretty shape. It's a lightning-speed | 
math wizard, with a full function +9- 
Key keyboard; easy-to-read 8 Digit 
LCD display; automatic shut-off; | 
Clear and Clear-Entry key, and à 
Percent Key. Performs widest range 
| of calculations. 

All this, in a wafer-thin disk — 
2.9mm thin (less than 36")! 2?" 
diameter. And weighs only cne 
ounce. Comes with two 1.5 volt 
silver-oxide batteries, and attractive | 
slip-in case, with business card | 
pocket. | 

So advanced that its guaranteed 
for 200,000 hours, or 28 years of | 
operation. 

Easy to use push-button keyboard, 
or it can be held in two hands and 
swiftly operated with two thumbs. 

Only $19.95 complete, with full in- 
structions for all calculations. 
(Quantity orders can be imprinted 
| with company logo or name. Write 
for prices.) 

Send check or money order for 
$19.95 each, plus $1.50 ea. post. & 
hdlg. — or, to charge Visa, Master- 
Card, or Am. Express, give acct. no. 
& exp. date. 

(Residents of AZ, CA, CO, FL, IL, NY, PA, 
VA, VT, WI, add applicable sales tax to pay't.) 
TMM CIRCULAR MATH. Dept. PS2 


Box 9569 Church St. Sta., 
New York, N.Y. 10249 


Now, use this easy tool to cut out 
| clean, round holes fast—in leather. 
canvas, rubber, vinyl, plastic. card- 
board, paper and similar materials. 
| Revolving Hole Punch has vinyl- 
| covered handles for comfort and 
easy handling. Heavy-duty construc- 
tion assures you years of service. A 
valuable tool in any household or 
shop. About 9" long. $4.95, plus BOE 


money back. 


Revolving Hole 137 


Cuts Out Clean, Round Holes 
in Leather, Canvas, etc. 


postage & handling. (Res. of AZ, CA, CO, FL, IL, NY, PA, VA, VT, WI, add арр 
sales tax) Mail order with payment to address below. Satisfaction guaranteed or 


TMM Revolving Hole Punch, Dept. PS1 
P.O. Вох 9569, Church St. Sta. New York, N.Y. 10249 


Gives You 6 Sizes 


тес OD 


5/64 3/32 7/64 1/8 5/32 3/16 
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201 Automotive Water-Injection System 
This leaflet from Anion introduces Mr. Gas 
Mizer, guaranteed to increase your gasoline 
ا‎ by 10 to 30 percent or your money back. 
ree 


202 Rear-Engine Riding Mowers This 12-page 
brochure describes the line of dependable 
Ariens riding mowers ranging from six to 10 hp, 
as well as riding-mower attachments and front- 
engine yard tractor. Free 


203 TV Computer Games Color booklet from 
Atari features the Vidéo Computer System— 
electronic games designed to entertain the 
entire family at reasonable prices. Free 


204 No-Wax Floor Tile Folder depicts pat- 
terns, styles, and room settings of Azrock Shine- 
Ease no-wax floor tiles, available in both self- 
adhering and dry-back styles. 10e 


205 Wall Paneling A 28-page brochure illus- 
trates decorating and remodeling suggestions 
for a variety of Champion panels. Also includes 
color-scheme selection chart and installation 
instructions. 50¢ 


206 Hand Tools Guide from Channellock dis- 
plays various types of pliers and wrenches, and 
defines the proper uses, as well as abuses, of 
these hand tools. Free 


207 Cut Mowing Time in Half Literature 
shows full line of riding mowers that will save 
hours of mowing time. The use of two-hand 
lavers does it. From Dixon Industries. Free 


208 Toilet Tuneup Fluidmaster’s pamphlet 
explains how to save money by locating, repair- 
ing, and preventing toilet leaks. Free 


209 Sick Car Blues? Glove-compartment 
manual from Fram provides valuable tips on 
how to save money by caring properly for your 
car, so it should last as long as 100,000 
miles. $1 


210 Caulking Rustic Woods Pamphlet con- 
tains the how-to's of General Electric's new Sil- 
icone Rubber Brown Caulk, which won't crack, 
shrink, or dry out even after years of exposure to 
extreme heat or cold. Free 


product 
nformation 


211 Personal Calculators New 36-page digest 
offers a wide selection of pocket and personal 
calculators in preprogrammed and programma- 
ble models with accessories. Buyer's guide and 
technical articles also included. From Hewlett- 
Packard. Free 


212 The Faucet That Cooks In-Sink-Erator 
brochure describes a hot-water dispenser that 
provides 190-deg.-F water instantly at your sink. 
Ideal for instant coffee, tea, soups, etc. Free 


213 Portable Heaters Pamphlet offers timely 
advice on how to cut the high cost of heating to 
just pennies an hour with the Kero-Sun Radiant 
10 Portable Heater. Free 


214 Rifle & Handgun Accessories Catalog 
from Leupold & Stevens features complete line 
of fixed and variable-power Golden Ring scopes 
and STD mounts, including specifications. 
ree 


215 Build Your Own Greenhouse Lord & 
Burnham idea booklet tells how you can build a 
greenhouse, expand a kitchen, or remodel a 
den, among a variety of other projects for the 
home handyman. 50€ 


216 Wood-Burning Fireplaces Colorful bro- 
chure displays full line of Majestic energy-effi- 
cient wood-burning fireplaces, which can be 
easily installed. Models include built-in and 
free-standing styles with optional accessories 
also available. Free 


217 Ideas in Paneling Decorator guide from 
Masonite illustrates prefinished hardboard pan- 
elings in a variety of settings. Instructions for 
installation and finishing, as well as specifica- 
tions and guarantees, also included. Free 


218 How To Get the Most from Your Garden 
Tractor Booklet offers helpful suggestions on 
what to look for, as well as the benefits to 
expect, in choosing the right garden tractor. 
From McDonough. Free 


219 Wood-Finishing Tips Guide from Minwax 
includes numerous time-saving suggestions for 
the do-it-yourselfer, from wood selection to pre- 
paring antiques for refinishing. Interior/exterior 
color chart is also provided. Free 


220 Minox 35GL Camera Informative litera- 

ture from Minox examines this amazing pocket- 

size camera that weighs less than seven ounces 

ane is comparable in size to a pack of cigarettes. 
ree 


Bookléts, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


221 Don't Become a Burglary or Fire Statis- 
tic Norelco leaflet shows how you can safe- 
guard your family and property against fire and 
theft with a wireless burglar- and fire-alarm 
system. Free 


222 High-Efficiency Cooling System Flyer 
from Lennox Industries examines the benefits 
of its super-efficient condensing unit with SEER 
of 11.7. Extra-large coil and energy-saving com- 
ponents make it the highest-rated unit in ARI 
directory. Free 


223 Home Computers Full-color catalog from 
Ohio Scientific illustrates a complete line of ver- 
satile and challenging computer systems. Free 


224 The Art of Painting and Staining А 16-page 
brochure provides illustrated, step-by-step 
instructions designed to simplify finishing, from 
the selection of solid colors or semitransparent 
stains and other materials through cleanup. 
From Olympic Stain. Free 


225 Microcassette Tape Recorder Pamphlet 
from Olympus features the Pearlcorder D130, a 
two-speed unit with built-in tape counter, quartz 
clock, timer, and stopwatch. Free 


226 Eliminate Glare of High-Intensity 

Lights Booklet from Optronics explains new, 

patented BlueEye Beam process, which elimi- 

nates the glare associated with high-intensity 

pen ehe spotlights and driving/fog lights. 
ree 


к 


227 Ammunition Patton Morgan’s new саїа- 
log displays full line of rifle and handgun ball 
ammunition. Free 


228 Bicycle Your Way to Fitness A 13-page col- 
or digest, written by experts in the field, exam- 
ines key aspects of fitness and provides impor- 
tant pointers for planning your own individual 
bicycle-fitness program. From Puch. $1 


229 Improve Your Car's Performance Bro- 
chure from Edelbrock offers manifolds de- 
signed to improve vehicle performance while 
providing fuel-economy potential. Free 


230 Play Olympic Golf Whispering Palms Golf 
and Country Club in Rancho Santa Fe, Calif., 
offers a new playing-range concept to help you 
sharpen your shooting skills. Free 
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POPULAR SCIENCE P.O. Box 2748, Clinton, lowa 52735 


Note: Popular Science lowa address is for Product Information only, Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page 


Please send the items checked below. | am enclosing 50¢ handling charge 
(any number of items) plus amount required for priced items. 
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O 202 C] 207 212 g 217 О 222 О 227 

О 203 [] 208 O 213 Г] 218 О 223 О 228 $1 
C] 204 10¢ O 209 $1 [] 214 О 219 [1 224 [1 229 

Û 205 50¢ O 210 О 215 50e 0 220 О 225 O 230 
Name (please print) " 

Address City & State 


Please send cash, check or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 
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Big is beautiful. 


Big-screen TV doesn't have to be fuzzy, sent out by most broad- clear image on a compact, big-screen TV. 
dim, or distorted. With the new GE casters, to automatically In fact, with a picture this good, you 
Widescreen 3000, you get America’s T adjust the color for you. So тау be one of the few people to call a 
true colors big and beautiful. flesh tones look realistic and natural. charging, 270-Ib. lineman beautiful. 

The action comes at you in breath- And the GE Widescreen 3000 offers 


taking, vivid color—the kind our GE rear-screen projection, eliminating bulky We bring good things to life. 
VIR I color system is known for. This GE lenses and projector consoles between 2 


innovation uses а special VIR signal, you and the screen. So you get a bright, GENERAL © ELECTRIC 


For the name of your nearest 
GE Widescreen dealer, 
call toll free: 800 447-4700  .- 
(In Hlinois, 800 322-4400), 


Simulated TV picture. Cabinets of solid wood and veneers. 


f 
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- Marthoro Bed or одкога 100’s— 
" you gel: a la to like. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


17 fag fg tar, 1.1 mg nicótine av per геш TC. Report Dec: 79h 
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